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FOREWORD 


This  report  describes  the  expected  needs  of  the 
Puget  Sound  Area's  future  population  for  water  and 
related  land  resources  projected  to  the  year  2020  and 
presents  a comprehensive  plan  for  meeting  these 
needs.  This  plan  is  intended  as  a guide  to  the  future 
use  of  water  and  related  land  resources.  Along  with  a 
plan  and  alternatives,  a discussion  of  the  effects  of 
the  plan  on  the  Area  and  the  requirements  of 
implementation  are  included  together  with  the  con- 
clusions and  recommendations  of  the  Puget  Sound 
Task  Force. 

<Sfhe'_Summary  Report  is  supplemented  by 
fifteen  appendices.  Appendix  I contains  a digest  of 
public  hearings.  Appendices  II  through  IV  contain 
studies  on  the  political,  natural  and  economic  en- 
vironments. Appendices  V through  XIV  each  contain 
an  inventory  of  present  status,  present  and  future 
needs,  and  a means  to  satisfy  the  needs,  based  upon  a 
single  use  or  control  of  water.  Appendix  XV  contains 
a detailed  description  of  the  Comprehensive  Plan'for 
the  Puget  Sound  Area  and  its  individual  basins  and 
describes  the  alternatives  considered  in  formulating 
this  multiple-purpose  plan. ^ 

River  basin  planninarw  the  Pacific  Northwest 
was  started  under  the  guidJnceo^the  Columbia  Basin 
Inter-Agency  Committee  (CB1AC)  and  completed 
under  the  aegis  of  the  Pacific  Northwest  River  Basins 
Commission.  A Task  Force  for  Puget  Sound  and 
Adjacent  Waters  was  established  in  1964  by  the 
CBIAC  for  the  purpose  of  making  a water  and  related 
land  resource  study  of  the  Puget  Sound  based  upon 
guidelines  set  forth  in  Senate  Document  97,  87th 
Congress,  Second  Session. 

The  Puget  Sound  Task  Force  consists  of  ten 
members,  each  representing  a major  State  or  Federal 


agency.  All  State  and  Federal  agencies  having  some 
authority  over  or  interest  in  the  use  of  water  and 
related  land  resources  arc  included  in  the  organized 
planning  effort. 

The  published  volumes  include  the  following: 


SUMMARY  REPORT 
APPENDICES 

I . Digest  of  Public  Flearings 

II.  Political  and  Legislative  Environment 

III.  Hydrology  and  Natural  Environment 

IV.  Economic  Environment 

V.  Water-Related  Land  Resources 

a.  Agriculture 

b.  Forests 

c.  Minerals 

d.  Intensive  Land  Use 

e.  Future  Land  Use 

VI.  Municipal  and  Industrial  Water  Supply 

VII.  Irrigation 

VIII.  Navigation 

IX.  Power 

X.  Recreation 

XL  Fish  and  Wildlife 

XII.  Flood  Control 

XIII.  Water  Quality  Control 

XIV.  Watershed  Management 

XV.  Plan  Formulation 
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The  Summary  Report  has  been  reviewed  and 
accepted  by  the  Puget  Sound  Task  Force  composed 
ol  representatives  of  the  State  of  Washington  and  the 
Federal  Departments  of  Agriculture;  Army;  Com- 
merce; Health.  Education,  and  Welfare;  the  Interior; 
Transportation;  Labor;  and  Housing  and  Urban  De- 
velopment. and  the  Federal  Power  Commission.  The 
State  of  Washington  acted  as  chair  agency. 

This  report  was  prepared  at  field  level  and 
presents  a guide  for  the  development  and  manage- 
ment of  the  water  and  related  land  resources  of  the 
Puget  Sound  Area.  The  report  is  subject  to  review  by 
the  interested  Federal  agencies  at  departmental  level. 


by  the  Governor  of  Washington,  and  by  the  Water 
Resources  Council  prior  to  its  transmittal  to  the 
President  of  the  United  States  for  his  review  and 
ultimate  transmittal  to  the  Congress  for  its  use  in 
evaluating  Federal  participation  in  implementing 
elements  of  the  Comprehensive  Plan  presented  herein. 

The  Summary  Report  contains  the  recom- 
mendations of  the  Puget  Sound  Task  Force.  Recom- 
mendations that  may  be  included  in  the  appendices 
are  suggestions  by  the  authors  and  are  not  to  be 
construed  as  Task  Force  recommendations  unless  so 
indicated  in  this  report. 
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SYLLABUS 


The  water  and  related  land  resources  of  the 
Puget  Sound  Area  are  presently  serving  a population 
of  about  2,000,000  persons.  Both  the  population  and 
the  resulting  demands  for  these  resources  have  been 
increasing  rapidly  and  if  present  expectations  are 
realized,  the  resources  will  experience  demands  re- 
lated to  a population  of  about  6,800,000  by  2020. 

Comprehensive  planning  was  undertaken  to 
determine  the  potential  and  the  limitations  of  the 
natural  resources  of  the  study  area  so  that  orderly  use 
and  development  may  occur.  A legislative  framework 
is  proposed  within  which  the  public  interest  can  be 
defined  and  adopted  as  a basis  for  action  programs 
involving  all  levels  of  government  and  the  private 
sector. 

Multiple-purpose  projects  have  been  included  in 
the  Comprehensive  Plan  to  satisfy  needs  for  flood 
control,  fish  and  wildlife  enhancement,  irrigation, 
water  quality  control,  recreation  and  municipal  and 
industrial  water  supply. 

The  urban  and  rural  demand  for  municipal  and 
industrial  water  supply,  projected  to  increase  sub- 
stantially from  the  present  660  mgd  to  3,160  ingd  by 
2020,  would  be  met  by  utilizing  both  ground  and 
surface  supplies.  Water  quality,  availability,  and  cost 
were  considered  in  determining  the  most  logical 
sources  of  supply  in  meeting  the  needs  throughout 
the  Area. 

There  are  now  about  91,700  acres  of  land 
irrigated.  To  meet  the  Area’s  share  of  the  projected 
national  requirements  for  food  and  fiber  would 
require  irrigation  of  an  additional  304,000  acres. 
However,  based  on  past  increases  in  irrigated  lands, 
iocation  and  extent  of  potentially  irrigable  lands, 
availability  of  adequate  water  supplies,  urban  en- 
croachment, and  climate,  an  increase  of  131,300 
acres  or  a total  of  223,000  acres  of  land  are  expected 
to  be  irrigated  by  2020.  A water  supply  for  irrigation 
of  these  lands  would  be  available.  The  Area  has 
historically  been  required  to  import  many  of  its  needs 
for  food  and  fiber;  future  increasing  deficiencies 
would  be  met  by  additional  importation. 

The  Comprehensive  Plan  proposes  adequate 
sewage  treatment  facilities  and  minimum  strcamflows 
for  assimilation  of  residual  biochemical  oxygen  de- 
mand where  treatment  plant  effluent  is  discharged 
into  fresh  waters.  Secondary  or  tertiary  treatment  of 
effluent  discharged  into  fresh  water  and  the  deep 
marine  water  discharges  of  primary  treatment  efflu- 
ent are  viewed  as  being  the  most  economical  means  of 
meeting  water  quality  standards.  Establishment  of 


surveillance  stations  on  fresh  and  marine  waters 
would  provide  a means  of  insuring  compliance  with 
the  Eederal  and  State  water  quality  standards. 

The  river  and  harbor  channel  improvements  and 
small  boat  harbors  in  the  Plan  would  meet  projected 
navigation  needs  of  the  Area.  Improvement  of  29 
river  and  harbor  channels  and  retention  of  41,500 
acres  of  land  designated  as  being  suitable  for  terminal 
and  water  transport-oriented  development  would 
enable  continued  growth  of  water-borne  commerce, 
contributing  to  the  local  and  national  economies.  The 
provision  of  94  small  boat  harbor  projects  with  over 
100,000  wet  moorages  would  meet  most  of  the 
projected  salt  water  recreational  boating  needs  of  the 
Area. 

Power  needs  of  the  Area  are  projected  to 
increase  from  about  3.500,000  kilowatts  in  1965  to 
about  90,000,000  kilowatts  by  2020.  Satisfaction  of 
these  needs  is  planned  through  continued  use  of  the 
Pacific  Northwest's  regional  power  supply  with  e- 
lectrical  power  imported  from  outside  the  Area  to 
supplement  power  developments  within  the  Area. 
Construction  of  new  hydroelectric  and  nuclear  power 
plants  within  the  Area  would  be  accomplished  as  they 
are  found  to  be  economically  justified  and  in  keeping 
with  overall  environmental  quality  objectives.  Most  of 
the  future  energy  requirements  are  expected  to  be 
supplied  from  thermal-nuclear  generation.  The 
pumped-storage  potential  of  the  Area  is  considered  an 
excellent  source  of  additional  peaking  power  when 
required  in  the  future  by  the  regional  power  system. 

A combination  of  flood  plain  management, 
levees,  multiple-purpose  storage  projects,  channeliza- 
tion and  watershed  management  practices  is  con- 
tained in  the  Plan  as  the  most  efficient  means  of 
achieving  flood  control  in  (lie  Area.  In  addition  to  the 
multiple-purpose  storage  projects,  nearly  150  miles  of 
levees  and  approximately  50  miles  of  channel  im- 
provements are  included  for  flood  control  purposes. 
Flood  plain  management,  including  zoning,  flood- 
proofing, and  flood  warning  systems  are  integral  parts 
of  the  Plan  for  reducing  future  Hood  damages.  The 
Plan  provides  facilities  which  would  reduce  present 
and  potential  flood  damages  about  90  percent. 

Measures  for  watershed  rehabilitation  and  pro- 
tection of  all  land,  and  water  management  practices 
for  the  development  of  land  for  urban,  rural,  non- 
farm, and  cropland  uses  planned  are  of  both  a 
structural  and  a management  nature.  Twenty-five 
small  watershed  projects  are  proposed  before  1980. 
On  small  streams,  combinations  of  structural  and 
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vegetative  measures  would  reduce  damages  from 
erosion,  flooding,  and  sediment  pollution,  and  en- 
hance a wide  range  of  other  values.  A five-year  study 
of  the  marine  shoreline  is  included  to  define  problems 
of  loss  and  determine  possible  means  of  solution. 
Similar  studies  of  streambank  and  lakeshore  erosion 
and  sedimentation  problems,  and  resource  deteriora- 
tion associated  with  various  forms  of  faulty  land  use 
are  needed. 

Prudent  selection  of  land  according  to  its 
capability  for  various  uses,  and  treatment  of  the  land 
according  to  the  use  selected,  are  recommended  to 
prevent  deterioration  of  these  resources.  Careful 
selection  of  land  for  intensive  development,  and 
planned  development  of  such  land  to  moderately  high 
density  urban  population  would  assist  in  preserving 
open  space  valuable  for  hydrologic,  productive, 
aesthetic,  and  many  other  purposes.  Open  space  thus 
provided  would  also  preserve  options  for  future 
judgment  and  the  planned  development  of  land  for 
intensive  use  would  result  in  large  savings  in  the  cost 
of  furnishing  public  services. 

As  there  is  a significant  shortage  of  outdoor 
recreation  facilities  in  the  Area,  there  is  an  urgent 
need  for  new  facilities  and  additional  access  to 
existing  natural  recreational  areas.  Campgrounds, 
picnic  areas,  beaches,  swimming  pools,  and  boating 
facilities  are  included  in  the  Plan  to  satisfy  recreation 
needs  of  the  Area.  Multiple-purpose  storage  projects 
included  in  the  Plan  would  provide  opportunities  for 
boating,  water  skiing,  swimming  and  sightseeing. 
Emphasis  is  placed  on  the  protection  and  enhance- 
ment of  recreation  resources  and  natural  beauty  as 
shown  by  plan  elements  such  as  green  belts,  open- 
space  areas,  development  of  strip  parks  along  the 
streams,  the  development  of  parks  in  the  urban  areas, 
retention  of  Federal  lands  for  eventual  use  as  park 
areas,  and  land  acquisition  to  supplement  the  existing 
public  lands,  particularly  along  the  marine  shoreline 
where  a need  is  high. 

The  fish  and  wildlife  resources  are  recognized  as 
significant  contributing  factors  to  the  economy  and 
environment  of  the  Area.  The  Plan  includes  projects 
and  programs  which  would  result  in  increased  pro- 
duction of  anadromous  fish,  resident  trout,  shellfish 
and  marine  fish  and  the  conservation  and  enhance- 
ment of  waterfowl  and  other  forms  of  wildlife.  The 
need  to  maintain  adequate  flows  for  fish  in  the 
streams  is  recognized  with  further  detailed  studies  of 
minimum  flows  required  to  maintain  current  levels  of 
fish  production  proposed  to  be  undertaken  before 
1980.  The  results  of  such  a study  would  provide  a 


basis  for  modification  of  the  Comprehensive  Plan. 
The  Plan,  as  now  envisioned,  provides  fish  passage 
facilities  at  various  natural  stream  barriers,  223  miles 
of  channel  clearance,  12  miles  of  artificial  spawning 
channels,  855  acres  of  rearing  ponds  and  facilities, 
and  37  hatcheries.  Other  measures  include  acquisition 
of  access  to  5 10  miles  of  streambanks  and  1 29  access 
areas  to  fresh  and  salt  water  to  provide  entry  for 
fishermen. 

The  Plan  provides  for  continuation  of  many  of 
the  present  programs  in  the  Area,  expansion  of  some 
of  these  programs,  and  implementation  of  new 
programs.  Some  of  these  programs  are  flood  plain 
management,  water  quality  surveillance,  and  water- 
shed management  programs  such  as  cover  cropping, 
beach  erosion  control,  forest  fire  control,  logging 
practices,  range  management,  fish  and  wildlife 
surveys,  and  rural  and  urban  water  management 
practices.  Programs  for  fish  and  wildlife  include  range 
and  stream  habitat  management,  rehabilitation  and 
fertilization  of  lakes,  developing  cooperative 
programs  with  landowners  to  maintain,  develop  and 
assure  hunter  access,  and  methods  to  increase  fish  and 
shellfish  production. 

A coordinated  sea  coast  resource  management 
program  is  included  in  the  Comprehensive  Plan  which 
provides  for  an  appraisal  of  the  present  and  potential 
resource,  a determination  of  opportunities  for 
multiple  use  and  preparation  of  guidelines  for  future 
use. 

The  early  action  portion  of  the  plan  includes 
ongoing  and  new  programs  amounting  to 
$846,773,000  and  projects  costing  from 
$1,1 80.975 ,00C  to  $1,191,475,000.  A total  50-year 
investment  of  $6,999,898,000  to  $7,120,798,000  is 
required  to  implement  proposed  programs  and 
projects.  Although  the  total  cost  to  the  year  2020 
appears  large,  it  must  be  remembered  that  this 
represents  investment  costs  over  the  next  half- 
-century.  Additionally,  as  mentioned  above,  many  of 
these  costs  are  for  ongoing  programs  that  would  have 
been  carried  out  in  the  absence  of  this  study.  Based 
upon  a population  of  6.8  million,  the  fifty  year 
investment  would  amount  to  approximately  $1,000 
per  capita  or  about  $20  per  year  per  person. 


ADDITIONAL  STUDY  REQUIREMENTS 

Problem  areas  unresolved  by  this  study  include 
the  future  use  of  the  Skagit  River  and  the  Nisqually 
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Delta.  The  Skagit  River  is  under  consideration  for 
designation  as  a National  Wild,  Scenic  or  Recreation 
river.  Additional  Hood  control  and  hydroelectric 
power  development  are  possible  in  the  Skagit  River 
Basin  from  a multiple-purpose  storage  project  on  the 
Sauk  River. 

In  the  Nisqually  River  delta,  opportunities  exist 
for  development  of  a wildlife  refuge  and  outdoor 
recreation  area  as  well  as  for  terminal  and  water 
transport-oriented  industrial  development.  Further 
studies  and  public  expression  are  required  before  a 
final  determination  can  be  made  as  to  the  best  use  or 
uses  of  these  areas. 

An  equitable  method  of  sharing  of  water 
treatment  facilities  investment  and  increased  operat- 
ing costs  is  required  before  municipal  watersheds 
should  be  opened  to  satisfy  outdoor  recreation  needs. 
The  treatment  facilities  are  needed  to  insure  protec- 
tion of  public  health.  Public  expression  on  this  issue 
also  is  considered  to  be  desirable  and  necessary. 

Additional  detailed  land  use  planning,  with  due 
regard  given  to  urban  needs,  is  suggested  as  an  adjunct 
to  this  study.  A comprehensive  detailed  land  use  plan 
is  needed  to  insure  that  future  industrial  and  resi- 
dential needs  of  the  Area  would  be  met  in  a manner 
that  is  harmonious  with  the  environment. 

A 5-year  study  of  marine  beach  and  shore 
erosion  is  proposed  to  identify  and  evaluate  areas 
where  significant  erosion  is  occurring.  The  study 
would  determine  relevant  factors  for  evaluation, 
describe  justifiable  remedial  measures,  and  establish 
priorities  for  treatment. 

The  minimum  streamflows  necessary  to  main- 
tain present  fish  production  levels  are  unknown  with 
cross-sectional  stream  surveys  required  to  obtain  this 
information.  These  stream  surveys,  recommended  as 
part  of  the  Comprehensive  Plan,  would  also  make 
possible  a determination  of  base  flow  requirements 
for  fish  production  in  Puget  Sound  streams. 

The  estuaries  and  related  shorelands  of  Puget 
Sound  and  adjacent  waters  constitute  one  of  the 
Area's  most  valuable  geographic  features.  Competi- 
tion for  shoreline  space  and  water  surface  use  have 
increased  rapidly  in  recent  years  resulting  in  an  urgent 
need  for  a coordinated  program  of  sea-coast  use 
management. 

Model  studies  are  required  to  determine  the 
effects  of  thermal  plant  and  other  waste  discharge  on 
the  Puget  Sound  eco-system. 

There  is  a need  for  joint  studies  by  Federal  and 
State  agencies  and  the  marine  industry  which  would 
lead  to  a navigation  control  system  that  will  minimize 
the  possibilities  of  collisions. 


A questionnaire  survey  of  Puget  Sound  Area 
pleasure  boaters  revealed  that  about  50  percent  of 
those  surveyed  desired  the  availability  of  harbors  of 
refuge  which  would  provide  temporary  havens  for 
small  craft  in  distress  or  seeking  shelter  from 
approaching  storms.  The  many  miles  of  unprotected 
shoreline  and  uncertainty  of  weather  conditions  tend 
to  constrain  the  activity  of  many  boaters.  A study  is 
needed  to  determine  the  exact  requirements  for 
harbors  of  refuge  and  to  locate  suitable  sites  for 
development. 

Further  economic  and  environmental  impact 
studies  are  needed  before  thermo-nuclear  electric 
power  plants  can  be  constructed  in  the  Area.  Con- 
sideration must  be  given  to  alternative  power  sources, 
cluster  development  of  plants,  and  ecological  effects. 

Additional  studies  are  required  in  land  manage- 
ment and  its  impacts  on  various  environmental 
factors,  such  as  the  production  and  effects  of 
sediment.  Cooperative  studies  involving  long-term 
measurement  and  evaluation  of  sediment  production, 
movement,  and  impacts  on  various  economic  and 
ecologic  factors  are  proposed. 

There  is  an  identified  need  to  complete  co- 
operative soil  surveys  on  Area  lands,  update  older 
inadequate  surveys  and  initiate  surveys  of  greater 
intensity  in  areas  expected  to  become  part  of 
metropolitan  developments. 

A study  team  composed  of  local,  State,  Fed- 
eral, and  Canadian  interests  should  explore  all  the 
recreation  resources  of  the  San  Juan  Islands  and 
associated  Gulf  Islands  in  Canada  to: 

(a)  Determine  those  islands  or  island  areas  that 
should  be  developed  for  outdoor  recreation. 

(b)  Classify  areas  for  management  and  admin- 
istration to  meet  public  recreation  needs. 

(c)  Suggest  alternative  methods  for  acquisition 
or  control. 

A management  program  should  be  prepared  for 
the  future  use  of  Puget  Sound  and  adjacent  marine 
waters  on  the  basis  of  a study  evaluating  the  needs  for 
commercial  and  recreational  navigation,  aqua-culture 
and  preservation  of  unique  ecological  areas. 

Studies  by  the  State  leading  to  the  establish- 
ment of  a Statewide  system  of  recreation  rivers  and  a 
Statewide  system  of  special  interest  areas  should  be 
undertaken. 

A study  is  required  to  establish  a program  for 
debris  prevention,  control  and  removal  on  all  rec- 
reational waters. 

An  urgent  need  exists  for  additional  hydrologic 
information  to  facilitate  improved  management  of 
the  Area’s  water  resources.  More  temperature  and 


precipitation  stations  are  needed  above  elevation 
2.000.  The  existing  stream-gaging  network  should  be 
expanded  with  more  stations  provided  in  small 
watersheds  including  the  numerous  islands  in  the 
Puget  Sound  Area.  Analytical  and  interpretive  studies 
should  be  made  of  physiographic  and  geologic  charac- 
teristics to  more  accurately  determine  drainage  basin 
yields.  More  information  is  needed  on  the  ground- 
water  resources  of  the  area  with  exploratory  drilling 
and  aquifer  testing  required. 

The  high  country  in  the  Cascades  has  a fragile 
ecological  balance  and  while  the  apparent  need  is  to 
increase  capacity  through  a strong  development 
program,  care  must  be  taken  lest  the  resource  itself  be 
destroyed.  A study  is  needed  to  find  answers  to  the 
question  of  the  proper  level  of  human  use  in  the  high 
country,  prior  to  initiation  of  development  programs. 
Both  winter  and  summer  sport  activities  are  involved. 
This  concept  is  applicable  to  most  other  areas 
receiving  intense  recreation  use  and  should  be  studied 
wherever  appropriate. 

PLAN  IMPLEMENTATION 

The  Comprehensive  Plan  provides  a framework 
for  the  orderly  development  of  the  water  and  related 
land  resources  to  meet  the  foreseeable  needs  of  the 
Area.  The  Plan  has  been  formulated  on  the  basis  of 
providing  the  best  uses  and  combination  of  uses  of 
the  resources  in  meeting  economic  and  environmental 
objectives.  Implementation  of  the  Plan  would  require 
the  acceptance  and  support  of  the  public.  Because  of 
the  varied  and  wide  range  of  interests,  coordination 
between  local,  State  and  Federal  groups  and  agencies 
is  of  extreme  importance.  Further  detailed  studies 
also  are  necessary  before  some  specific  elements  can 
be  implemented  and  periodic  updating  of  the  Plan 
itself  must  be  undertaken  in  order  to  remain  relevant. 


Expenditures  at  all  levels  of  government,  and  by  the 
private  sector,  are  necessary  for  Plan  implementation. 
However,  many  expenditures  called  for  by  the  Plan 
are  already  included  in  ongoing  programs. 

An  entity  representing  various  levels  of  govern- 
ment, with  leadership  by  the  State  of  Washington,  is 
required  to  coordinate  future  development  within  the 
framework  of  the  Comprehensive  Plan  and  to  provide 
a means  of  updating  the  plan.  The  existing  Puget 
Sound  and  Adjacent  Waters  Task  Force  or  some 
similar  entity  could  be  the  logical  body  to  provide 
future  leadership  and  guidance  in  performing  this 
task.  Citizens  advisory  groups,  responsible  for  ar- 
ranging continuous  and  broad  public  participation  in 
all  future  studies  and  actions  leading  to  implemen- 
tation of  the  Comprehensive  Plan,  are  recommended 
as  important  adjuncts  to  the  follow-on  coordinating 
entity.  Authorities  and  responsibilities  of  various 
local.  State  and  Federal  bodies  are  outlined  in  detail 
in  Appendix  II.  Political  and  Legislative  Environment 
and  summarized  in  this  report. 

The  public  review  of  the  Plan,  undertaken  prior 
to  hearings  conducted  in  May  and  June  1970  and 
during  county  workshops  held  from  November  1970 
through  early  April  1971,  revealed  that  some 
elements  of  the  Plan  may  be  modified  or  other 
alternatives  selected  during  detailed  implementation 
studies.  However,  the  Plan  as  presented  provides  a 
reasonable  basis  for  future  planning.  (See  Exhibit  C 
foT  a summary  of  the  public  workshops  and  how 
issues  raised  at  the  workshops  were  responded  to  by 
the  Task  Force.  Additions  and  changes  were  made  to 
the  Summary  Report  to  reflect  comments  received 
from  the  workshop  participants.  A brief  summary  of 
the  final  hearings  is  presented  in  Exhibit  D.  Also  see 
Appendix  1,  Digest  of  Public  Hearings,  Volumes  II 
and  III  for  a more  detailed  presentation  of  the 
hearings  and  workshops.) 
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ARRANGEMENT 


This  report  first  introduces  the  authority.  histo- 
ry and  organization,  and  purpose  and  scope  of  the 
Puget  Sound  and  Adjacent  Waters  Comprehensive 
Water  and  Related  Land  Resources  Study.  The 
objectives  and  methodology  employed  in  the  compre- 
hensive plan  formulation  process  then  follow.  A 
description  ot  the  Study  Area  and  its  resources  is 
presented,  and  the  water  and  related  land  needs  of 
the  Puget  Sound  Area  are  defined.  The  opportunities 
considered  and  alternative  means  for  satisfying  needs 
are  discussed  in  the  same  order  as  in  Senate  Docu- 
ment l)7.  S 7 tli  Congress,  2nd  Session.  The  Compre- 
hensive Plan  for  the  Puget  Sound  Area,  its  ac- 
complishments. alternative  elements,  and  the  cost  of 


implementing  this  Plan  are  contained  herein.  The 
efleets  ot  the  Plan  and  its  implications  are  identified, 
and  the  requirements  of  implementation  are  dis- 
cussed. f inally,  the  conclusions  and  recommen- 
dations ot  the  Puget  Sound  t ask  Force  are  presented. 

exhibits  appended  to  this  report  include:  ex- 
hibit A individual  basin  plans;  exhibit  15  com- 
parison of  economic  projections;  exhibit  C county 
workshops,  including  summaries,  issues  raised  and 
1 ask  Force  responses,  an  evaluation  by  the  workshop 
coordinator,  and  suggested  guidelines  for  future 
public  participation:  and  exhibit  D summary  of  final 
hearings.  A glossary  of  terms  is  provided  following 
the  exhibits. 


PHOTO  1 1 Glacier  Peak  in  the  Cascade  Mountain  range,  part  of  the  eastern  boundary  of  the  Puget  Sound 
Area.  National  Park  Service  Photo 
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AUTHORITY 


On  the  basis  of  the  recommendations  of  the 
Senate  Select  Committee  on  Water  Resources  Plan- 
ning, and  at  the  request  of  the  President,  a program 
for  comprehensive  planning  to  cover  the  United 
States  (except  Alaska)  was  developed  by  appropriate 
agencies.  This  program  was  presented  by  the  Execu- 
tive Branch  in  its  Fiscal  Year  1963  budget.  The 
program,  which  has  been  approved  and  partially 
funded  by  Congress,  provides  for  a group  of  frame- 
work studies  covering  major  river  basins  and  a group 
of  detailed  comprehensive  studies  to  provide  a basis 
for  authorization  of  specific  projects.  The  Puget 
Sound  and  Adjacent  Waters  Comprehensive  Water 
and  Related  Land  Resource  Study  is  one  of  those 
included  in  the  program. 

The  various  f ederal  agencies  participated  in  the 
investigation  under  specific  Congressional  authorities 
as  follows: 

( 1 ) Department  of  Agriculture. 

Soil  Conservation  Service.  Economic  Re- 
search Service,  and  Forest  Service  Section  6 of  the 
Watershed  Protection  and  Flood  Prevention  Act 
(Public  Law  566),  83rd  Congress,  68  stat. 

(2)  Department  of  the  Army. 

Corps  of  Engineers— Flood  Control  Act  of 
1962  (Public  Law  87-874,  Section  209). 

( 3 ) Department  of  Commerce. 

Weather  Bureau  Section  601  of  the 
Economy  Act  of  1932(47  stat.  417). 

(4)  Department  of  Health,  Education,  and 
Welfare. 

Public  Health  Service  The  Public  Health 
Service  Act  of  1944  (Public  Law  410,  42  U.S.C.  201 
et  seq.);  the  Inter-departmental  Agreement  concern- 
ing consultation  on  Health  Aspects  of  Water  Pollution 
Control,  September  1,  1967;  the  Clean  Air  Act.  as 
amended  December  13,  1963  (Public  Law  88-206,  42 
U.S.C.  1857  et  seq.);  and  the  Solid  Waste  Disposal 
Act  of  October  20.  1965  (Public  Law  89-272,  42 
U.S.C.  325 1 et  seq.). 

(5)  Department  of  the  Interior. 

(a)  Fish  and  Wildlife  Service  Fish  and 
Wildlife  Coordination  Act  (48  Stat.  401,  as  amended; 
16  U.S.C.  661  et  seq.). 

(b)  Bureau  of  Outdoor  Recreation 
Public  Law  88-29,  Stat.  20  of  May  28,  1963. 


(c)  Bureau  of  Mines  Section  601  of  the 
Economy  Act  of  1932(47  Stat.  417). 

(d)  Geological  Survey  Section  601  of 
the  Economy  Act  of  1932  (U.S.C.  Title  31,  Section 
686). 

(e)  Bonneville  Power  Administration. 

(I)  National  Park  Service  Park.  Park- 
way. and  Recreation  Area  Study  Act  of  June  23, 
1936. 

(g)  Federal  Water  Pollution  Control 
Administration  Public  Law  85-500  and  Memoran- 
dum of  Agreement  between  the  Department  of  the 
Army  and  the  Department  of  Health,  Education,  and 
Welfare  Dated  November  4.  1958,  relative  to  Title  III 
of  the  Water  Supply  Act  of  1958  as  amended;  and  the 
Federal  Water  Pollution  Control  Act  as  amended  (33 
U.S.C.  466  et  seq.).  Responsibility  for  these  activities 
was  transferred  from  Department  of  Health,  Educa- 
tion, and  Welfare  to  Department  of  the  Interior  by 
reorganization  Plan  No.  2 of  1966  effective  May  10, 
1966. 

(h)  Bureau  of  Indian  Affairs. 

(i)  Bureau  of  Land  Management. 

(j)  Bureau  of  Reclamation  Act  of  June 
17,  1902,  32  Stat.  388  and  Acts  amendatory  thereof 
and  supplementary  thereto. 

(6)  Federal  Power  Commission. 

Federal  Water  Power  Act  of  1920,  Federal 
Power  Act  of  1935.  The  Flood  Control  Acts  and 
other  statutes. 

(7)  Department  of  Labor. 

(Ex-Officio.) 

(8)  Department  of  T ransportation. 

Federal  Maritime  Law. 

(9)  Department  of  Housing  and  Urban  De- 
velopment. 

Department  of  Housing  and  Urban  De- 
velopment Act  of  September  9,  1965  (Public  Law 
89-174,  79  Stat.  667,  5 U.S.C.  642,  42  U.S.C.  3531 
et  seq.). 

Agencies  of  the  State  of  Washington  provided 
leadership  on  the  Task  Force  and  the  technical 
committees,  assisted  in  the  development  of  the  plan 
of  study  and  report  outline  and  participated  in  the 
informal  and  formal  agency  reviews  of  appendices 
and  the  Summary  Report. 
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The  various  units  of  State  government  partici- 
pated in  the  study  in  accordance  with  specific 
legislative  authorities  as  follows: 

State  of  Washington  Departments  and  Agencies 

(a)  Department  of  Agriculture  RCW 
Chapter  43.23 

(b)  Department  of  Commerce  and  Eco- 
nomic Development  - RCW  Chapter 
215,  Laws  of  1957 

(c)  Office  of  Nuclear  Development  RCW 
Chapter  41.31,  Sections  .0 1 0-.280 

( d > Department  of  Fisheries- RCW 
Chapters  43.17,  75.04,  79.20,  90.48 

(e)  Department  of  Game  RCW  Chapters 
77.04  and  77.12 

(0  Department  of  Health1— RCW  43.20, 
.050 

(g)  Department  of  Highways— Chapter 
47.001,. 120 

(h)  Oceanographic  Commission-(81) 
Chapter  243,  Laws  of  1967 

(i)  Department  of  Natural  Resources- 
RCW  Chapters  43.30,  76  and  79 

(j)  Department  of  Water  Resources1  — 
RCW  Chapters  43.21,  .37,  Chapters 
81 , 233  and  242,  Laws  of  1967 

(k)  Canal  Commission-  RCW  Chapter 
91.12 


HISTORY  AND 

Several  Federal  agencies  as  well  as  State  and 
local  agencies  were  involved  in  water  and  related  land 
resource  studies  in  the  Puget  Sound  Area  in  the  early 
I960's.  The  Corps  of  Engineers  was  authorized  to 
make  a comprehensive  study  of  Puget  Sound  and 
Adjacent  Waters  by  the  Flood  Control  Act  of  1962, 
Section  209,  Public  Law  87-874.  This  was  one  of  a 
series  of  comprehensive  river  basin  studies  authorized 
throughout  the  country.  The  Federal  Water  Pollution 
Control  Administration  of  the  Department  of  the 
Interior  (formerly  the  Public  Health  Service  of  the 
Department  of  Health,  Education  and  Welfare)  had 
underway  a comprehensive  study  for  water  supply 
and  water  quality  control  throughout  the  Columbia 
River  Basin,  including  the  Puget  Sound  region.  The 
Soil  Conservation  Service  was  preparing  various  Pub- 


(l)  Parks  and  Recreation  Commission 
RCW  Chapters  43.5 1 and  70.88 

(m)  Planning  and  Community  Allairs 
Agency  RCW  Chapter  74,  Laws  of 
1 967 

(n)  Soil  and  Water  Conservation  Com- 
mittee RCW  Chapter  89.08.030 

(o)  Water  Pollution  Control  Commis- 
sion1 RCW  Chapter  901 .48 

(p)  Counties  Chapter  35.63  RCW  |«35 
as  amended  and  86.13  and  Chapter  36.70  RCW 
(1959) 

(q)  Cities  and  Towns  RCW  35.31.090, 
310,  35.92.020 

(r)  Interagency  Committee  for  Outdoor 
Recreation  RCW  Chapters  43.98  and 
.99 

(s)  Metropolitan  Municipal  Corpora- 
tions RCW  35.58.030,  .050.200.  etc. 

(t)  Puget  Sound  Governmental  Con- 
ference—Chapter  44,  Laws  of  1935, 
RCW  35.63.070 

(u)  Special  Purpose  Districts-  RCW 
86.09,  154,  163,  385,  RCW  89.  RCW' 
54,  57,  87  RCW  53 

(v)  Department  of  Employment  Security 
- Chapter  62,  Laws  of  1970 

(w)  Department  of  Ecology 1 -Chapter 
62,  Laws  of  1970 


ORGANIZATION 

lie  Law  566  studies  on  the  Green  River,  Snohomish 
River,  and  planning  studies  in  other  basins.  The 
Forest  Service  was  engaged  in  related  land  resource 
planning  for  the  national  forests  of  the  basins.  The 

* In  1970  the  State  Legislature  merged  the  environmental 
quality  functions  involving  solid  waste,  air  and  water  quality 
control  and  water  resource  planning  and  management  to  a 
single  agency,  the  Department  of  Ecology.  This  single  State 
agency  has  the  authority  to  manage  and  develop  the  air  and 
water  resources  of  the  State  in  an  orderly,  efficient  and 
effective  manner,  and  to  carry  out  a coordinated  program  of 
pollution  control  involving  these  and  related  land  resources. 
This  merger  resulted  in  the  consolidation  of  the  Department 
of  Water  Resources,  the  State  Air  Pollution  Control  Board, 
the  Water  Pollution  Control  Commission  and  the  Solid  Waste 
Management  Unit  of  the  Department  of  Health  into  the 
Department  of  Ecology. 
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Bureau  <>l  Reclamation  and  the  Bureau  ol  Sport 
I ishet tes  and  Wildlife  also  had  studies  underway  in 
the  I’uget  Sound  Area.  Hie  Bureau  ol  Outdoor 
Recreation  was  engaged  in  broad  scale  studies  ol  the 
recreation  potential  covering  the  State  ol  W ashington. 
The  (ieological  Survey  was  planning  general  studies 
on  quality  and  quantity  evaluations  of  runofl 
throughout  the  State 

State  and  local  efforts  in  comprehensive  plan- 
ning included  undertakings  by  the  Local  Affairs 
Division  ot  the  Department  ol  Commerce  and  eco- 
nomic Development,  the  l’uget  Sound  Governmental 
Conference,  the  Municipality  of  Metropolitan  Seattle 
and  several  city  and  county  governments  in  the  study 
area. 

Since  the  early  I960’s  t here  has  been  an 
accelerating  transition  from  single-purpose  planning 
at  all  levels  of  government  to  the  concept  of 
comprehensive  multi-agency  resource  planning  and 
action  programs. 

To  avoid  duplication  of  effort  and  to  achieve 
coordination  in  the  water  resource  planning  efforts, 
the  f ederal  Inter-Agency  River  Basin  Committee 
requested  that  the  Columbia  Basin  Inter-Agency 
Committee  coordinate  the  comprehensive  water  re- 
source studies  in  the  Pacific  Northwest.  Responsi- 
bility for  this  action  was  assigned  to  the  Subcom- 
mittee for  Coordinated  Planning,  CBIAC.  The  Sub- 
committee established  the  Puget  Sound  Task  force 
on  12  March  1964,  for  coordination  and  general 
procedural  guidance  for  the  accomplishment  of  the 
Puget  Sound  Comprehensive  Study. 

Task  force  membership  was  made  up  by 
representatives  of  each  of  the  following  organiza- 
tions: 

State  of  Washington 
Department  of  Agriculture 
Department  of  Army 
Department  of  Commerce 
Department  of  Health.  Education  and  Welfare 
Department  of  the  Interior 
Department  of  Labor 
Federal  Power  Commission 
Other  organizations  which  subsequently  partici- 
pated in  the  study  were  the  Department  of  Housing 
and  Urban  Development  and  the  Department  of 
Transportation. 

A representative  for  the  Director,  Department 
of  Conservation,  State  of  Washington,  and  a repre- 
sentative of  the  Department  of  Army,  Corps  of 
Engineers,  were  appointed  as  Co-Chairmen  of  the 
Task  Force.  During  the  investigation,  a representative 


of  the  Pollution  Control  Commission,  State  of  Wash- 
ington. was  selected  as  Co-Chairman  to  represent  the 
State,  and  later  acted  as  single  chairman  to  the  Task 
force. 

The  Coordinated  Planning  Subcommittee 
furnished  the  Task  force  a set  of  guidelines  which 
included  the  following  principal  objectives: 

a.  Coordination  between  federal  and  State 
agencies  to  avoid  overlapping  of  work  and  duplication 
of  effort . 

b.  Provision  for  a full  consideration  of  State 
and  local  viewpoints. 

c.  Informing  the  public  about  the  nature  and 
progress  of  the  study  and  holding  public  hearings  as 
appropriate. 

d.  Preparation  ot  a report  outline  and  develop- 
ment of  work  plans  and  division  of  labor  among 
participating  groups.  Following  establishment,  the 
Puget  Sound  Task  Force  formed  the  Report  Planning 
Committee  and  12  technical  committees  in  various 
fields.  Later  an  additional  committee  and  a plan 
formulation  team  were  added.  The  Report  Planning 
Committee  W'as  formed  to  finalize  the  report  outline, 
provide  assistance  to  the  technical  committees,  to 
control,  monitor,  and  manage  the  work.  Technical 
committees  or  teams  functioning  were: 

Political  and  Legislative  Environment 

Hydrology  and  Natural  Environment 

Economic  Environment 

Water-Related  Land  Resources 

Municipal  and  Industrial  Water  Supply 

Irrigation 

Navigation 

Power 

Recreation 

Fish  and  Wildlife 

Flood  C ontrol 

Water  Quality  Control 

Watershed  Management 

Plan  Formulation 

Contacts  were  made  in  April  and  May  of  I ‘>04 
with  county  commissioners,  soil  conservation  dis- 
tricts, municipal  and  other  responsible  parties  inter- 
ested in  water  and  related  land  resource  planning  in 
each  of  the  12  counties  encompassed  by  the  Puget 
Sound  Study.  An  Information  Bulletin  describing  the 
study  objectives  was  published  in  July.  On  15  July,  a 
meeting  was  held  by  representatives  of  key  federal 
and  State  agencies  involved  in  the  study  , and  county 
and  local  interest  representatives  throughout  the 
12-counly  area.  At  this  meeting,  the  Governor  of  the 
Slate  of  Washington  endorsed  the  comprehensive 
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study  and  ottered  t he  lull  cooperation  of  the  State  in 
the  study  effort.  Representatives  of  f ederal  and  State 
agencies  commented  on  the  broad  objectives  of  the 
study  to  county  and  local  participants. 

The  I ask  force  held  public  hearings  at  Ana- 
eortes,  fverett,  and  Olympia,  Washington,  in  October 
1%4.  Testimony  presented  at  the  hearings  was 
assembled  into  an  appendix.  The  needs  of  the  study 
given  in  the  testimony  were  analyzed  and  catalogued 
for  use  in  the  comprehensive  study. 

The  Report  Planning  Committee  designated  by 
the  Task  force  prepared  an  outline  for  the  compre- 
hensive study  report.  Technical  committees  prepared 
outlines  for  the  report  appendices.  A coordinated 
plan  of  study  was  prepared  defining  the  efforts  of 
each  agency  participating  in  the  study.  A second 
Information  Bulletin  was  published  and  widely  dis- 
tributed in  March  1967.  The  Governor  sent  a copy  of 
this  bulletin  to  each  of  the  counties  in  the  Puget 
Sound  Area  inviting  them  to  appoint  water  resource 
advisory  committees  for  the  purpose  of  assisting  in 
the  comprehensive  study. 

Throughout  the  course  of  the  study  liaison  was 
maintained  with  county  commissioners,  councils  of 
government  such  as  the  Puget  Sound  Governmental 
Conference  (covering  Snohomish,  King,  Pierce,  and 
Kitsap  Counties)  and  planners  and  other  groups  and 
organizations  interested  in  or  having  responsibilities 
for  water  and  related  land  resource  use  and  manage- 
ment including  the  Washington  Environmental  Coun- 
cil, and  Water  Research  Centers  at  the  University  of 
Washington  and  Washington  Stale  University.  During 
the  initial  stages  of  the  study  meetings  were  held  with 
local  resource  advisory  and  planning  committees  to 
describe  the  study  and  to  receive  comments.  Presenta- 
tions were  made  before  the  American  Society  of  Civil 
Engineers  and  the  Society  of  American  Foresters. 
Panel  discussions  were  presented  on  television.  De- 
tailed presentations  were  made  before  the  planners 
and  Boards  of  County  Commissioners  for  each  of  the 
twelve  counties  comprising  the  Area  in  separate  scries 
of  conferences  during  the  plan  formulation  phase  of 


the  study.  More  than  50  meetings  were  held  with 
State,  county  and  municipal  officials  and  organiza- 
tions. as  well  as  private  groups  and  individuals  having 
interests  in  or  responsibilities  for  water  and  related 
land  resources. 

The  f irst  public  review  of  Task  Force’s  pre- 
liminary findings  took  place  at  three  public  hearings 
held  May  and  June  1 070  in  Mount  Vernon,  Everett 
and  Olympia.  During  the  course  of  these  hearings  it 
became  evident  that  a significant  number  of  citizens 
desired  an  additional  opportunity  tor  review  of  the 
study  findings.  Consequently,  local  levels  of  Govern- 
ment were  encouraged  to  organize  workshops  in 
which  the  study  could  be  reviewed.  Each  of  the  Id 
counties  and  17  of  the  largest  cities  were  provided 
with  copies  of  the  report  draft  and  appendices  and 
the  State  appointed  a coordinator  to  facilitate  the 
workshop  effort.  Members  and  stall  of  the  Task 
Force  also  made  themselves  available  to  assist  as 
requested.  Following  completion  of  the  workshop 
sessions,  participants  were  requested  to  prepare 
comments  on  the  Task  Force  report  draft  and 
appendices. 

Two  final  public  hearings  were  held  in  Bremer- 
ton and  Seattle  in  April  1071  during  which  the  salient 
issues  raised  during  the  workshops  were  discussed  and 
additional  public  comments  were  received.  The  work- 
shop issues  were  reviewed  carefully  by  the  Task  Force 
and  appropriate  additions,  deletions  and  changes  were 
made  in  the  Summary  Report  to  reflect  the  Task 
Force  response  to  these  issues. 

The  complete  report  of  the  workshop  coordi- 
nator is  appended  as  Exhibit  This  report  contains  a 
summary  of  the  county  workshop  conclusions  and 
recommendations,  an  evaluation  ol  the  workshops  by 
the  coordinator,  a compilation  of  significant  issues 
taised  at  the  workshops  and  the  Task  Force  res- 
ponses, and  guidelines  for  future  public  participation. 
Exhibit  D contains  a summary  of  the  testimony 
received  at  the  final  hearings.  The  full  transcript  of 
the  three  1970  hearings  and  the  two  |97l  hearings 
are  contained  in  Volumes  II  and  III.  respectively,  of 
Appendix  I.  Digest  of  Public  Hearings. 


PURPOSE  AND  SCOPE 


Future  use  of  the  resources  in  the  eleven  major 
river  basins  comprising  the  Area  has  been  planned  to 
satisfy  environmental  as  well  as  economic  objectives. 
This  report  summarizes  water  and  related  land  re- 
source needs  of  the  Puget  Sound  Area  and  presents  a 


comprehensive  plan  of  projects  and  programs  to  meet 
these  needs. 

An  inventory  of  the  water  and  related  land 
resources  of  the  Puget  Sound  Area  was  ntade  and  the 
physical,  economic,  political,  and  legislative  environ- 
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PLANNING  OBJECTIVES 
AND 

METHODOLOGY 


PLANNING  OBJECTIVES 

Planning  for  the  preservation  and  development 
of  water  and  related  land  resources  requires  complete 
inventory  of  resource  as  well  as  consideration  of  basic 
national,  regional,  and  local  goals.  Also  involved  are 
specific  water  resource  policies  at  various  levels  of 
government  which  reflect  the  overall  objectives  and 
the  legislative  framework  of  water  law  as  it  is  today, 
and  as  it  may  evolve  in  the  future. 

Senate  Document  No.  97,  87th  Congress,  2nd 
Session  provides  objectives  and  guidance  for  planning 
the  use  and  development  of  water  and  related  land 
resources.  These  broad  objectives  are: 

“A.  Development.  National  economic  de- 
velopment, and  development  of  each  region  within 
the  country,  is  essential  to  the  maintenance  of 
national  strength  and  the  achievement  of  satisfactory 
levels  of  living.  Water  and  related  land  resources 
development  and  management  are  essential  to  eco- 
nomic development  and  growth,  through  concurrent 
provision  for: 

Adequate  supplies  of  surface  and  ground  waters 
of  suitable  quality  for  domestic,  municipal, 
agricultural,  and  industrial  uses-including  graz- 
ing, forestry,  and  mineral  development  uses. 

Water  quality  facilities  and  controls  to  assure 
water  of  suitable  quality  for  all  purposes. 

Water  navigation  facilities  which  provide  a 
needed  transportation  service  with  advantage  to 
the  Nation’s  transportation  system. 

Hydroelectric  power  where  its  provision  can 
contribute  advantageously  to  a needed  increase 
in  power  supply. 

Flood  control  or  prevention  measures  to  pro- 
tect people,  property,  and  productive  lands 
from  flood  losses  where  such  measures  are 
justified  and  are  the  best  means  of  avoiding 
flood  damage. 


Land  stabilization  measures  where  feasible  to 
protect  land  and  beaches  for  beneficial  pur- 
poses. 

Drainage  measures,  including  salinity  control 
where  best  use  of  land  would  be  justifiably 
obtained. 

Watershed  protection  and  management  meas- 
ures where  they  will  conserve  and  enhance 
resource  use  opportunities. 

Outdoor  recreational  and  fish  and  wildlife 
opportunities  where  these  can  be  provided  or 
enhanced  by  development  works.  Any  other 
means  by  which  development  of  water  and 
related  land  resources  can  contribute  to  eco- 
nomic growth  and  development. 

"B.  Preservation.  Proper  stewardship  in  the 
long-term  interest  of  the  Nation's  natural  bounty 
requires  in  particular  instances  that: 

There  be  protection  and  rehabilitation  of  re- 
sources to  insure  availability  for  their  best  use 
when  needed. 

Open  space,  green  space,  and  wild  areas  ol 
rivers,  lakes,  beaches,  mountains,  and  related 
land  areas  be  maintained  and  used  tor  recre- 
ational purposes;  and 

Areas  of  unique  natural  beauty,  historical  and 
scientific  interest  be  preserved  and  managed 
primarily  for  the  inspiration,  enjoyment  and 
education  of  the  people. 

“C.  Well-being  of  people.  Well-being  of  all  of 
the  people  shall  be  the  overriding  determinant  in 
considering  the  best  use  of  water  and  related  land 
resources.  Hardship  and  basic  needs  of  particular 
groups  within  the  general  public  shall  be  of  concern, 
but  care  shall  be  taken  to  avoid  resource  use  and 
development  for  the  benefit  of  a few  or  the  dis- 
advantage of  many.  In  particular,  policy  requirements 
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and  guides  established  by  the  Congress  and  aimed  at 
assuring  that  the  use  of  natural  resources,  including 
water  resources,  safeguard  the  interest  of  all  of  our 
people  shall  be  observed.” 

Pursuant  to  the  basic  objectives  cited  pre- 
viously. and  to  State  policies  and  guidelines,  the 
Comprehensive  Water  and  Related  l and  Resource 
Study  of  Puget  Sound  and  Adjacent  Waters  con- 
sidered the  objectives  of  economic  efficiency,  en- 
vironmental quality  and  regional  development.  These 
objectives  are  broad  in  scope  and  general  in  defi- 
nition. yet  they  are  specific  enough  to  provide  the 
basic  principles  and  guidelines  for  the  formulation  of 
plans  ot  water  and  related  land  resource  development. 

Economic  Efficiency 

The  economic  efficiency  objective  of  planning 
is  the  maximization  ol  economic  return  to  the  Nation 
in  water  and  related  land  resources.  Alternative 
project  and  program  elements  were  examined  that 
would  achieve  maximum  benefits  over  costs  in 
meeting  the  total  needs.  Only  plan  elements  proposed 
tor  undertaking  prior  to  I ltXO  were  subject  to  benefit 
analysis.  Piojcets  and  programs  selected  for  constru- 
ction or  implementation  after  ll)XO  were  based  upon 
least  cost  and  or  judgment,  with  several  alternatives 
usually  presented. 

Projections  of  employment  for  selected  indus- 
tries. total  earnings,  personal  income,  population,  and 
agricultural  production  have  been  made  for  the 
United  States  and  the  Puget  Sound  Area.  (See 
Appendix  IV,  Economic  Environment.)  Inasmuch  as 
these  projections  are  based  primarily  on  past  trends, 
they  reflect  the  pattern  of  national  economic  ef- 
ficiency as  it  has  developed  under  the  system  of 
private  enterprise  and  government.  The  economic 
efficiency  objective  is  broad  and.  in  achieving  it. 
much  progress  will  be  made  toward  meeting  the 
environmental  quality  objectives. 

To  meet  the  objective  of  maximizing  net 
economic  returns  and  satisfactions  front  the  eco- 
nomic resources,  each  element  of  the  plan  was 
tormulated  to  include  only  segments  or  increments 
which  would  provide  benefits  at  least  equal  to  their 
cost.  Plan  formulation  was  considered  complete 
when:  (I)  each  separable  segment  or  purpose  pro- 
vided benefits  at  least  equal  to  its  costs.  (2)  develop- 
ment was  sized  to  provide  the  maximum  net  benefits, 
and  (.1)  there  were  no  more  economical  means  ol 
accomplishing  the  same  purposes  that  would  be 
acceptable  to  the  public. 


Environmental  Quality 

The  environmental  qualitv  objective  ol  frame- 
work planning  is  the  maintenance  or  improvement  of 
lire  quality  ol  the  area's  environment . I his  objective 
includes  not  only  preservation,  but  perhaps  more 
important,  positive  measures  to  create  an  improved 
living  environment.  The  inclusion  ol  ibis  objective 
would  insure  that  the  effects  of  water  and  related 
land  resource  development  on  “human  ecology  ."  the 
relationship  between  man  and  his  environment,  are 
carefully  defined  and  evaluated.  The  extent  to  which 
the  environmental  quality  objective  is  attained  cannot 
always  be  expressed  in  monetary  terms. 

Proper  stewardship  requires  that  certain  areas 
be  rehabilitated,  that  suitable  lands  be  selected  for 
the  various  required  uses  but  protected  and  main- 
tained under  each  condition  of  use  to  avoid  pre- 
ventable loss  or  deterioration  ol  resource  values.  In 
addition  to  economic  uses,  areas  of  unique  natural 
beauty,  or  historical  and  scientific  value  should  be 
selected  and  preserved;  other  areas  of  open  space, 
wild  rivers,  lakes,  and  mountains  should  be  selected 
and  maintained  for  aesthetic  purposes  and  tor  enjoy- 
ment of  the  public. 

The  environmental  quality  objective  may  be 
met  in  large  measure  by  the  economic  efficiency 
objective.  However,  in  some  instances,  available  re- 
sources were  not  sufficient  to  meet  all  needs.  In  these 
cases,  alternatives  were  prepared  and  presented  so 
that  informed  choices  could  he  made. 

Because  all  federal.  Slate  or  local  environ- 
mental quality  objectives  have  not  been  specifically 
defined,  judgement  of  the  planner,  in  consultation 
with  appropriate  disciplines,  served  as  the  primary 
basis  of  determining  when  projects  ot  programs  were 
in  conflict  with  the  environmental  quality  objectives. 
Public  expressions  with  regard  to  sites,  areas  and 
general  attitudes,  were  given  careful  consideration. 

Regional  Development 

The  regional  development  objective  of  planning 
is  the  attainment  of  a desired  pattern  of  regional 
income  or  development  induced  through  water  and 
related  land  resources  investments.  This  objective  is 
attained  to  the  extent  that  such  investments  provide 
specified  patterns  of  regional  development.  Examples 
ol  regional  development  objectives  are  the  desire  to 
increase  per  capita  income  in  an  area,  increase  the 
total  output,  and  to  enhance  and  utilize  the  economic 
potential  ot  an  area.  The  regional  development 
objective  is  generally  considered  when  basic  economic 
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problems  of  a local  nature  are  present  that  result  in  a 
situation  of  long-term  high  unemployment  or  dearth 
of  job  opportunities.  I he  regional  development  ob- 
jective was  not  considered  to  be  appropriate  to  the 
I’ugei  Sound  Area  because  of  the  prospects  for  an 
expanding  economy  and  the  excellent  long-range 
potential  for  future  growth.  Consequently,  this  objec- 
tive was  not  explicitly  recognized  in  the  formulation 
of  a comprehensive  plan  for  the  I’uget  Sound  Area. 
The  Plan  is  flexible  in  that  elements  can  be  shifted  in 
the  time  scale  to  meet  changing  needs  and  objectives. 

METHODOLOGY  OF  PLANNING 
General 

The  planning  lor  the  Puget  Sound  Area  began 
with  public  hearings,  an  inventory  of  water  and 
related  land  resources  and  projections  of  future 
economic  growth.  Projections  of  population,  employ- 
ment and  industrial  output  were  translated  into  needs 
which  were  compared  to  available  resource  oppor- 
tunities. From  this  comparison  a plan  was  developed 
to  satisfy  the  needs  after  considering  the  viewpoints 
expressed  bv  the  public  and  alternative  means  to 
meet  economic  efficiency  and  environmental  quality 
objectives.  The  planning  procedures  are  covered  in 
the  following  paragraphs. 

Assessment  of  Local  Viewpoints 

Public  hearings  were  held  at  Anacortes,  Everett, 
and  Olympia  in  the  fall  of  1964.  The  testimony 
presented  endorsed  the  goals  of  the  study,  especially 
the  concept  for  coordination  of  effort  by  various 
governmental  entities  and  development  of  multiple- 
purpose  use  concepts  for  resource  planning  and 
development.  Needs  most  frequently  mentioned  in- 
cluded municipal  and  industrial  water  supply,  flood 
control,  streambank  stabilization  and  watershed  pro- 
tection and  rehabilitation,  navigation  improvements 
and  recreation  needs,  including  small  boat  moorages. 
A digest  of  these  public  hearings  is  given  in  Appendix 
I.  Digest  of  Public  Hearings.  Volume  I. 

Economic  Evaluation  of  Present  and  Future 
Economy 

Historical  trends  and  economic  activities  were 
developed  to  a 196.4  production  base,  utilizing  studies 
made  by  Consulting  Services  Corporation,  the  Eco- 
nomic Research  Service  and  Forest  Service  of  the 
U.S.  Department  of  Agriculture,  and  the  bureau  of 
Mines  of  the  U.S.  Department  of  Interior  and  other 


sources.  Projections  were  made  for  1980,  2000,  and 
2020,  recognizing  the  natural  resources  of  the  Area 
and  factors  influencing  its  competitive  advantages. 
Hie  findings  of  these  economic  studies  are  presented 
in  Appendix  IV,  Economic  Environment. 

Examination  of  the  Environment 

The  political  framework  under  which  resources 
are  administered  was  established  in  detail.  The  natural 
environment  was  examined  with  respect  to  water  and 
related  land.  The  broad  land  resources  of  the  area 
were  inventoried  and  the  prospects  for  development 
were  established.  Findings  of  these  studies  are  given 
in  Appendices  II  through  V. 

Analysis  of  Water  and  Related  Land 
Resources 

Detailed  studies  were  made  for  each  of  the 
major  water  and  related  land  resource  uses  of  the 
Puget  Sound  Area,  f uture  needs  for  each  resource  use 
were  determined  by  correlations  with  parameters 
projected  m the  economic  base  study,  followed  h\ 
the  development  of  single-purpose  plans  to  meet 
these  needs.  The  technical  committees  coordinated 
with  local  agencies  during  these  studies. 

The  functional  appendices  contain  single- 
purpose plans  that  were  formulated  to  satisfy  a 
particular  need  with  minimal  regard  to  the  impact  on 
other  resource  users.  This  was  done  in  order  to  insure 
equal  treatment  and  to  obtain  the  maximum  possible 
array  of  single-purpose  alternatives.  The  results  ot 
these  studies  are  given  in  Appendices  V through  XIV. 
Appendix  XV.  Plan  Formulation,  discussed  alter- 
natives and  the  resolution  of  conflicts  in  arriving  at  a 
comprehensive  plan  for  the  Area. 

Development  of  the  Comprehensive  Plan 
and  Alternatives 

The  Comprehensive  Plan  provides  for  an  early 
action  and  long-range  development  with  a program 
covering  projects  and  management  requirements  for 
each.  The  Plan  was  formulated  to  guide  the  water  and 
related  land  resources  management  and  development 
through  the  year  2020,  recognizing  that  revisions  and 
adjustments  would  be  necessary  in  the  future  to  allow 
for  changing  conditions  and  desires  of  the  public. 
Development  of  the  Comprehensive  Plan  proceeded 
along  the  following  sequence: 

(a)  The  needs  as  contained  in  the  functional 
appendices  were  summarized. 

(b)  Alternative  means  of  resource  use  were 
examined  to  satisfy  the  needs.  The  opportunities 
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ranged  from  resource  preservation  and  management 
to  structural  facilities  development,  including  single- 
purpose  and  multiple-purpose  solutions.  Combi- 
nations of  these  solutions  were  utilized  in  developing 
a plan  to  meet  the  economic  efficiency  and  environ- 
mental quality  objectives  of  the  study. 

The  Comprehensive  Plan  which  was  developed 
stemmed  from  the  interplay  of  several  basic  concepts, 
some  dictated  mainly  by  consideration  of  the  total 
Puget  Sound  Area,  others  derived  from  characteristics 
identified  with  individual  river  basins  comprising  the 
Area. 

The  expected  industrial  expansion  and  associ- 
ated economic  growth  were  utilized  to  estimate  the 
future  population  of  the  Area  by  time  periods.  The 
population  thus  estimated  was  roughly  allocated 
among  the  several  river  basins  comprising  the  Area  as 
a first  approximation  in  the  process  of  plan  formula- 
tion. Factors  used  in  this  allocation  were  historical 
growth  patterns  and  considerations  of  resource  poten- 
tials by  location,  including  apparent  opportunities  for 
commerce,  navigation,  and  existing  major  avenues  of 
transportation. 

The  distribution  of  population  was  used  in 
estimating  lands  needed  for  urban  occupancy  and 
served  to  establish  load  centers  for  power,  recre- 
ational demand,  water  supply,  urban  water  manage- 
ment, navigation  facilities,  and  the  need  for  Hood 
control. 

Reservations  of  unique  scenic,  historical,  and 
scientific  areas  for  public  use  were  made  on  the  basis 
ot  fortunate  occurrence  and  recognized  public  values. 

Sources  of  water  for  municipal  and  industrial 
uses,  fish  and  wildlife  habitat,  and  recreational 
purposes;  sites  for  power  generation;  and  sites  for 
water  storage,  were  located  by  basin  mainly  on  the 
basis  of  opportunity  but  strongly  influenced  by  Area 
considerations. 

Lands  for  agriculture,  forestry,  and  other  open 
uses  are  largely  those  remaining  after  reasonable 
densities  were  established  and  distribution  of  land  for 
urban  uses  was  made,  and  after  reservations  for 
various  public  uses.  An  effort  was  made  to  retain 
suitable  lands  devoted  to  these  open  uses  in  order  to 
keep  their  economic,  hydrologic,  and  aesthetic  values 
in  the  Area  and  to  distribute  these  values  among  the 
several  basins. 

The  uses  for  the  land  thus  established  made 
possible  a determination  of  required  Hood  control 
measures,  watershed  treatment  measures,  irrigation, 
and  measures  for  urban  water  management  and  for 
preservation  of  water  quality.  I he  plan  selected  is  the 


result  of  successive  approximations  ol  land  use 
patterns  and  uses  ol  other  resources.  Various  trade- 
offs of  resource  use  to  accommodate  projected 
development  and  to  conserve  and  develop  desirable 
elements  ol  the  environment  were  made.  Many 
multiple-judgment  factors  were  involved,  including 
expressions  of  public  interest.  A strong  effort  was 
made  to  retain  the  excellent  alluvial  bottom  lands  in 
agriculture.  These  lands  constitute  about  six  percent 
of  the  land  area  and  are  necessary  in  order  to  retain  a 
healthy  larm  economy.  Reserving  llood  plains  largely 
fot  agriculture  and  other  open  uses  serves  to  minimize 
the  need  for  flood  control  measures.  Selection  of 
adapted  lands  for  other  specific  purposes  minimizes 
the  need  for  specialized  watershed  rehabilitation  and 
protection  measures  as  well  as  for  various  water 
management  measures.  Adoption  of  the  urban 
density  shown  under  land  use  pattern  (A  allows 
retention  ol  considerable  areas  of  desirable  open 
space  and  permits  large  economies  in  furnishing 
public  services  to  communities. 

(c)  further  development  of  the  plan  led  to  the 
formulation  and  costing  ol  programs  and  projects 
required  for  timely  preparation  for  future  population, 
and,  at  the  same  time,  resulted  in  recommendations 
for  zoning  of  land  for  critical  uses  and  regulation  ol' 
flood  plain  developments,  as  well  as  early  acquisition 
of  sites  for  various  needed  public  purposes. 

A plan  was  formulated  with  initial  investment 
costs  and  annual  costs  and  benefits  estimated  for  tin 
early  action  projects  needed  by  IdSO  Only  invest 
ment  costs  in  terms  of  l%H  prices  were  estimated  fot 
the  long-range  portion  of  the  plan  providing  for 
satisfaction  of  needs  projected  to  the  years  2000  and 
2020.  When  conflicts  arose  between  the  environ- 
mental quality  and  economic  efficiency  objectives, 
adjustments  were  made  or  alternative  plan  elements 
were  prepared.  (See  Appendix  \V,  Plan  Formulation. 
"Basis  of  Planning"  and  "Alternative  I lements"  for 
each  basin.)  The  tentative  projects  and  programs 
developed  tor  each  of  the  major  river  basins  were 
presented  to  local  planning  and  governmental  authori- 
ties, including  representatives  of  the  counties  and 
other  interested  groups,  to  determine  then 
viewpoints.  1 very  consideration  was  given  to  the  local 
viewpoints  and  adjustments  were  made  where  ap- 
propriate. 

CRITERIA  FOR  PLANNING 
Legal  Criteria 

flic  Comprehensive  Plan  was  developed  in 
conformance  with  existing  Federal  and  State  laws. 


treaties,  and  compacts,  recognizing  t hat  existing  laws 
and  compacts  and  departmental  policy  would  not 
alway  s allow  optimum  use  of  the  resources. 

Economic  Criteria 

Price  levels  prevailing  in  1968  were  used  for 
evaluating  all  present  and  future  benefits  and  costs. 

An  interest  rale  of  4-5/8  percent  per  annum 
was  used  in  plan  formulation  and  evaluation  for 
discounting  future  benefits  and  computing  costs,  or 
otherwise  converting  benefits  and  costs  to  a common 
time  basis.  This  rate  of  interest  is  based  upon  the 
average  yield  during  the  preceding  fiscal  year  on 
interest-bearing  marketable  securities  of  the  United 
States  with  terms  of  15  years  or  more  remaining  to 
maturity. 


Period  of  Analysis  and  Life  of  Projects 

A 100-year  economic  life  was  used  in  the 
analysis  of  projects  proposed  for  development  prior 
to  1980.  Projects  having  economic  lives  less  than  100 
years  included  replacements  at  the  end  of  their 
normal  lives. 

The  Comprehensive  Plan  was  formulated  to 
meet  needs  to  the  year  2020.  Needs  are  expected  to 
grow  after  2020.  and  many  of  the  proposed  projects 
and  programs,  by  adding  facilities,  will  have  the 
capacity  to  meet  some  of  these  needs.  The  potential 
of  the  plan  to  meet  needs  that  develop  after  2020  has 
not  been  evaluated. 

Basis  for  Comparison  of  Project  Effects 

Comparison  and  evaluation  of  the  proposed 
projects  and  programs  in  the  plan  were  made  to 
determine  the  most  effective  use  of  water  and  related 
land  resources.  The  value  of  the  projects  or  programs 
included  in  the  plan  was  determined  on  the  basis  of 
future  conditions  with  the  projects  or  programs 
as  compared  to  future  conditions  without  the 
projects  or  programs. 

The  future  "with”  conditions  for  individual 
project  or  program  analysis  include  all  economic 
development  which  would  be  expected  to  occur 
during  the  period  of  analysis  with  the  project  in 
existence. 

The  future  “without”  conditions  include  all 
projects  that  are  existing  or  under  construction  as  of 
1968. 


Average  Annual  Equivalent  Values 

Program  or  project  benefits  and  costs,  which 
are  estimated  to  accrue  at  different  times  and  over 
varying  periods  of  time,  were  converted  from  capital 
values  to  average  annual  equivalent  values  over  a 
100-year  life. 

The  avefage  annual  costs  and  benefits  of 
multiple-purpose  projects  were  estimated  for  a 
100-year  life.  However,  in  order  to  provide  a common 
basis  for  comparison  of  nonstorage  with  storage 
alternatives,  an  adjustment  was  made  for  projects  that 
ordinarily  have  physical  and  economic  lives  of  less 
than  100  years.  This  was  accomplished  by  providing 
for  major  or  complete  replacement  of  these  facilities 
at  the  end  of  their  normal  lives  with  an  average 
annual  equivalent  replacement  cost  computed  and 
included  in  the  annual  costs.  Average  annual  equiva- 
lent costs  for  interest  and  amortization  were  com- 
puted with  a capital  recovery  factor  based  on  a 4-5/8 
percent  rate  of  interest.  Average  annual  equivalent 
benefits  were  derived  by  projecting  the  benefits  over 
a 100-year  period.  The  present  worth  of  future 
benefits  was  derived  with  discount  factors  based  on  a 
4-5/8  percent  rate  of  interest. 


Benefits 

The  ultimate  aim  of  resource  projects  and 
programs,  in  common  with  all  other  productive 
activity,  is  to  satisfy  human  needs  and  desires.  Goods 
and  services  produced  or  provided  to  achieve  this  end 
have  values  in  accordance  with  demand  and  avail- 
ability. Benefits  attributable  to  projects  contained  in 
the  Comprehensive  Plan  are  classified  as  primary  or 
secondary  and  may  be  tangible  or  intangible.  Primary 
benefits  are  considered  the  increase  in  value  of  goods 
or  services  or  their  protection  directly  as  the  result  of 
a project.  Examples  of  primary  benefits  are  flood 
damage  prevention,  water  supply  for  industrial,  muni- 
cipal or  agricultural  use,  outdoor  recreation,  land 
enhancement  and  hydropower.  Secondary  benefits 
arc  values  that  accrue  indirectly  from  the  operation 
of  a project  such  as  relocation  or  creation  of  industry, 
increase  in  retail  sales,  per  capita  income,  improve- 
ment of  community  cash  Hows  or  reversing  the 
migratory  trend  toward  large  metropolitan  areas. 
Tangible  benefits  which  may  be  primary  or  secondary 
are  values  that  are  readily  derived  by  comparison  with 
other  marketable  goods  or  services.  An  example  of 
tangible  benefits  is  the  prevention  of  flood  damages 
to  land  and  improvements,  personal  property  and 
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interruption  oi  business  Ineligible  benefits,  either 
primary  or  secondary.  .ire  values  th.it  .ire  not  readily 
subject  to  monetary  evaluation  except  In  assignment 
ot  arbitrary  values  or  In  assuming  values  equivalent 
to  marketable  goods  and  services.  Intangible  benefits 
include  the  saving  ol  human  life,  maintenance  or 
improvement  of  living  conditions,  alleviation  ol 
human  suffering,  and  the  safeguarding  ot  wild  and 
scenic  rivers  and  ot  aesthetic  conditions. 

Primary  Benefits 

The  primary  tangible  benefits,  which  are  re- 
terred  to  as  primary  benefits,  represent  the  estimated 
increase  in  the  value  ot  the  actual  goods,  services,  and 
satisfactions  ol  a project  or  program  expected  tor  the 
period  under  study  and  from  which  any  induced 
losses  to  other  projects  or  programs  have  been 
deducted. 

The  benefits  from  domestic,  municipal,  and 
industrial  water  supply  projects  were  assumed  to  be 
equal  to  the  costs. 

Primary  benefits  lor  irrigation  projects  were 
based  upon  income  gains  to  farmers  from  increased 
crop  production.  Benefits  lor  privately  developed 
irrigation  project  systems  were  taken  as  equal  to  the 
costs. 

Benefits  of  programs  for  vector  (pest)  control, 
solid-waste  collection  and  disposal,  air  pollution  and 
radiation  monitoring,  and  pollution  abatement, 
watershed  rehabilitation  and  protection  measures, 
except  storage  for  augmenting  low  streamflows,  are 
assumed  equal  to  the  cost  of  these  programs. 

Benefits  of  navigation  are  recognized  assayings 
in  shipping  time,  the  reductions  in  operation  and 
maintenance  costs,  the  increased  value  of  any  filled 
land  obtained  through  spoil  disposal,  and  economies 
of  scale  gained  by  use  of  larger  and  more  efficient 
ships.  Deep  draft  navigation  benefits  computed  for 
this  study  were  based  on  operational  savings  to 
project  users  as  a result  of  reductions  in  delay  s due  to 
tides,  and  land  value  enhancement  gained  from 
project  dredged  fill.  Pleasure  boating  benefits  from 
small  boat  harbor  projects  were  included  with  general 
recreation  benefits  for  purposes  of  plan  formulation. 

The  primary  benefits  from  hydroelectric  power 
were  based  on  the  alternative  cost  of  equivalent 
power  front  thermal  generating  plants. 

Primary  benefits  from  control  of  overhank 
Hood  flows  were  derived  from  the  differences  in 
tlood  losses  "with"  and  “without"  protection. 

The  primary  benefits  from  drainage  and  Hood 


damage  reduction,  resulting  Irom  the  upstream  water- 
shed projects,  were  derived  from  net  values  for 
expected  changes  in  land  use.  the  increased  pro- 
ductivity ot  land,  the  reduction  ol  direct  damage  to 
agricultural  crops  and  fixed  improvements,  and  reduc- 
tion ol  management  costs,  l or  upstream  watershed 
and  local  protection  projects,  enhancement  and 
restoration  benefits  are  also  included  where  appli- 
cable. 

Benefits  used  in  the  monetary  evaluation  ol  the 
recreation  program  consisted  ol  the  estimated  value 
ol  increased  user-days  of  recreational  activity. 

The  primary  benefits  from  the  commercial 
fishery  program  were  the  estimated  value  ot  increased 
landings  of  commercial  fish  and  shellfish. 

Primary  benefits  from  the  sjiort  fisheries  and 
wildlife  program  were  determined  as  the  estimated 
value  of  projected  increases  in  user-days  of  fishing 
and  hunting. 

Secondary  Benefits 

Secondary  benefits  occur  as  a result  of  the 
increased  economic  activity  generated  by  a project  or 
program.  Project  related  recreational  sport  fishing, 
aesthetic,  and  wildlife  development  stimulate  employ- 
ment and  monetary  flows  in  the  trade,  service  and 
transportation  industries.  These  impacts  particularly 
affect  fishing  camps,  marinas,  commercial  boat  docks, 
motels,  sporting  goods  stores,  service  stations,  boat 
dealers,  restaurants,  and  many  related  businesses.  The 
additional  income  generated  in  these  activities  repre- 
sents secondary  benefits  where  it  can  he  shown  that 
the  gains  are  not  offset  by  losses  elsew  here. 

Costs 

Costs  of  proposed  projects  and  programs  in- 
clude the  initial  investment  which  would  be  incurred 
in  one  or  more  stages  of  construction  and  the  annual 
expenditures  required  for  operation,  maintenance, 
and  replacements.  Investment  costs  include  the  capi- 
tal expenditures  associated  with  constructing  a 
project  and  carrying  out  a program.  Where  the  period 
of  construction  was  estimated  to  be  more  than  2 
years,  the  investment  included  simple  interest  on 
one-half  of  the  construction  costs  for  the  period  of 
construction.  Capital  investment  and  operation  and 
maintenance  costs  ot  multiple-purpose  projects  were 
given  a preliminary  allocation  to  the  several  purposes 
served. 

In  addition  to  costs  directly  related  to  the 
construction  and  operation  of  a project,  economic 


III 


costs  consisting  of  lost  opportunities  were  considered. 
An  example  of  an  economic  cost  would  be  the  loss  of 
agricultural  production  front  a valley  that  was 
flooded  and  used  for  reservoir  purposes. 

Intangible  Costs 

In  evaluating  resource  projects  and  programs, 
many  important  effects  cannot  be  adequately  meas- 
ured in  monetary  terms.  Loss  ol  aesthetic  values  is  an 


example  of  an  intangible  cost  frequently  associated 
with  resource  development.  Treatment  of  these  in- 
tangible effects  has  been  subjected  to  many  of  the 
requirements  applicable  to  tangible  effects.  These 
included:  (I)  considering  effects  in  terms  of  dif- 
ference “with  the  project"  and  “without  the 
project,”  and  (2)  considering  intangible  costs  to  the 
same  degree  or  extent  as  intangible  benefits. 
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PHOTO  2 1.  Snoqualmie  River  cascading  268  feet,  then  continuing  its  journey  to  join  with  theSkykomish  to 
form  the  Snohomish  River  Washington  State  Department  of  Game  Photo 


LOCATION,  DESCRIPTION  AND  HISTORY 


The  I’ugel  Sound  Area  lies  in  northwestern 
Washington,  bounded  on  the  north  In  Canada,  on  the 
east  by  the  Cascade  Range,  on  the  west  by  the 
Olympic  Mountains,  and  on  the  south  by  low  hills  as 
shown  in  Figure  2-1.  In  the  center  of  the  Area  is 
Puget  Sound,  an  inland  sea  of  2,500  square  miles  with 
saltwater  beaches  and  sheltered  inlets  along  interior 
waterways.  The  Sound  is  nationally  recognized  for  its 
scenic  and  recreational  values,  water  transportation 
and  for  the  production  of  fish,  shellfish,  and  other 
marine  resources.  Land  areas  in  their  natural  state  are 
located  in  the  Cascade  Range  and  on  the  Olympic 
Peninsula.  The  Area  provides  productive  agricultural 
land,  industrial  sites,  generally  adequate  water  sup- 
plies. and  extensive  forests.  Alluviated  river  valleys, 
bordered  by  bluffs  and  steep  hills,  constitute  im- 
portant physiographic  features  of  the  Puget  Sound 
lowlands.  The  lowland  valley  s,  with  their  mountain 
valley  extensions,  contain  most  of  the  population, 
industry  , and  agriculture  in  the  Area.  In  the  Cascade 
Range  the  principal  rivers  head  at  elevations  where 
precipitation  is  abundant  and  large  amounts  of  snow 
accumulate  each  winter.  The  higher  ridges  generally 
reach  an  elevation  of  about  8,000  feet  in  the  north 
and  5.000  feet  in  the  south. 

The  Olympic  Mountains  are  generally  lower  in 
elevation  than  the  Cascade  Range.  The  sharp  peaks 


and  ridges  that  characterize  this  mountain  range  reach 
elevations  in  excess  of  6,000  feet.  A “rain  shadow" 
created  by  the  Olympics,  extends  eastward  front  Port 
Angeles,  nearly  to  Everett,  and  northward  into  the 
San  Juan  Islands.  This  area  receives  an  average  of  15 
to  30  inches  of  precipitation  annually  as  compared  to 
35  to  50  inches  in  other  lowland  areas  and  over  200 
inches  on  the  wettest  slopes  of  the  Cascade  and 
Olympic  Mountains.  Most  of  the  winter  precipitation 
in  the  Puget  Sound  Area  falls  as  rain  at  altitudes 
below  1,500  feet,  and  as  rain  or  snow  above  the 
1,500-foot  elevation.  Most  rainfall  is  usually  of  light 
to  moderate  intensity  over  a long  period  of  time 
rather  than  heavy  for  brief  intervals. 

In  slightly  more  than  100  years  the  Aiea  has 
emerged  from  a status  of  discovery  and  exploration 
with  complete  dependence  on  natural  resources,  to  a 
modern  complex,  technological  society  of  the  jet  and 
nuclear  age.  Economic  activity,  including  commercial 
fishing,  transportation,  agriculture,  forestry,  muni- 
cipal and  industrial  development  and  outdoor  recre- 
ation has  evolved  from  modest  beginnings.  This 
transition  from  resource  dependence  to  systematic 
resource  management  and  development  is  recognized 
in  the  comprehensive  planning  for  the  Puget  Sound 
Area. 


WATER  AND  LAND  RESOURCES 


WATER 

Streams 

I lie  rivers  of  the  Puget  Sound  Area  vary  from  a 
few  miles  to  135  miles  in  length.  Glaciers,  located  at 
the  higher  elevations,  are  the  source  for  many  of 
these  streams,  imparting  stabilizing  influences  to 
summertime  low  tlows.  The  upper  portions  of  most 
basins  are  characterized  by  narrow  mountain  valleys 
with  steep  gradients  which  drain  forested  areas.  In  the 
lowlands,  rivers  exhibit  meandering  courses  across  the 
Hood  plains. 

Major  floods  in  the  Area  occur  during  the 
months  of  October  through  March  as  a result  of  warm 
rain  storms.  Low  streamflows  occur  during  the 


summer  months  in  all  basins.  The  effect  of  low 
summer  Hows  is  most  significant  in  the  eastern  basins 
where  the  demands  for  water  are  tnc  highest.  The 
total  runoff  for  the  Puget  Sound  Area  during  the 
period  l‘>31-1960  averaged  about  38.865,000  acre- 
feet  per  year.  Average  annual  runoff  ranges  from  less 
than  15  inches  in  some  of  the  northern  lowlands  to  as 
much  as  140  inches  in  a few  mountain  areas. 

The  major  rivers,  in  terms  of  largest  average 
annual  runoff,  aie  the  Skagit.  Snohomish.  Nook  sack, 
Puyallup,  Elwlia,  Nisqualiy.  Green.  Skokonnsh.  Sulla- 
guamish  and  Cedar  Rivers.  Discharge  and  runoft 
figures  for  various  stations  on  these  risers  are  shown 
in  Table  2-1. 
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TABLE  2*1.  Principal  rivers,  Puget  Sound  Area 


Discharge  (cfs) Average 


Basin 

River  and  Location 

Drainage 
Area 
(sq.  mi.) 

Minimum 

Daily 

Mean 

Momentary 

Maximum 

Average 

Annual 

Annual 
R unoff 
(ac.  ft.) 

Nooksack-Sumas 

Nooksack  River 
nr.  Lyndon 

636 

595 

46,200 

3,728 

2.699,000 

SkagitSamish 

Skagit  River 
nr.  Mt.  Vernon 

3,060 ' 

2,740 

144,000 

16,340 

11,830.000 

Stillaguarmsh 

South  Fork,  Stillaguarmsh  River 
nr.  Granite  F alls 

119 

55 

38,800 

1,062 

768  900 

Snohomish 

Snohomish  R iver 
nr  Snohomish 

1,720 

2 

136,000 

9,500 

6,885,000 

Cedar-Green 

Cedar  R iver 
nr.  Renton 

197 

39 

6,640 

722 

522,700 

Cedar-G  reen 

Green  River 
nr.  Auburn 

382 

81 

28,100 

1,334 

965,800 

Puyallup 

Puyallup  R iver 
at  Puyallup 

948 

306 

57,000 

3,350 

2,425,000 

Nisqually  Deschutes 

Nisqually  R iver 
at  McKenna 

517 

37 

20,500 

1,415 

1,022,000 

Nisqually  Deschutes 

Deschutes  River 
nr.  Rainier 

90 

21 

5,620 

275 

199,100 

West  Sound 

Skokomish  R iver 
nr.  Potlatch 

230 

125 

27,000 

1,188 

860,000 

Elwha-Dungeness 

Elwha  River 
nr.  Port  Angeles 

269 

10 

41,600 

1,487 

1,077,000 

6 Iwha-D  u ngeness 

Dungeness  R iver 
nr.  Sequim 

156 

77 

6,820 

371 

268,600 

1 I ncludes  drainage  area  in  Canada. 

2 F lows  less  than  10,000  cfs  not  computed. 

Source  Water  Supply  Bulletin  No.  15,  1962  Washington  Department  of  Conservation  (Water  Resources)  and  U.S. 
Department  of  the  Interior,  Geological  Survey. 


PHOTO  2 2 Howard  A Hanson  Reservoir,  a Corps 
of  Engineers’  multiple  purpose  p'oject  located  32 
miles  upstream  from  Auburn  in  the  Green  River 
valley,  provides  storage  for  flood  control  and  low 
flow  augmentation  to  enhance  downstream 
anadromous  fish  production  Corps  of  Engineers 
Photo 


PHOTO  2 3 Seward  Park,  located  in  Seattle  on  the 
western  shore  of  Lake  Washington,  provides  excellent 
opportunities  for  urban  enjoyment  of  outdoor 
recreation  activity.  Corps  of  E ngineers  Photo 

PHOTO  2 4,  Port  of  Anacortes,  located  at  the  north 
end  of  Fidalgo  Island,  93  nautical  miles  from  the 
Pacific  Ocean,  services  deep  draft  vessels  carrying 
bulk  petroleum,  forest  products  and  general  cargo. 
Port  of  Anacortes  Photo 


Streamtlow  characteristics  and  other  data  re 
latcd  to  hydrology  of  the  Area  are  discussed  in 
Appendix  III.  Hydrology  and  Natural  Environment. 

Ground  Water 

High  yields  of  ground  water  can  frequently  he 
obtained  in  the  lower  valley  floor  and  adjacent  to  the 
delta  of  the  rivers  and  tributaries  in  the  Area.  Ground 
water  yields  are  relatively  small  in  the  mountainous 
areas.  Aquifers  occur  in  gravel  and  sand  deposits  of 
recessional  (Fraser)  glacial  outwash  and  alluvium. 
These  aquifers  usually  contain  fresh  water  at  depths 
of  as  much  as  a few  hundred  feet  below  sea  level 
except  in  near-shore  areas  where  aquifers  less  than 
200  feet  deep  may  contain  sea  water.  The  aquifers 
that  contain  fresh  water  receive  recharge  through 
infiltration  of  precipitation  principally  during  winter 
months.  The  magnitude  of  recharge  as  well  as  the 
capacity  of  aquifers  is  not  presently  known. 

Scattered  ground  water  quality  problem  areas 
exist  as  a result  of  excessive  concentrations  of  several 
constituents  notably  iron,  nitrate,  and  hardness  ele- 
ments and  localized  bacterial  contamination  and 
salt-water  intrusion.  Other  than  these  scattered  prob- 
lems quality  of  the  ground  water  is  generally  high. 

Lakes  and  Reservoirs 

The  total  amount  of  storage  in  the  2,808  lakes 
and  reservoirs  in  the  Puget  Sound  Area  is  not  known. 
However,  the  surface  area  of  these  water  bodies  is  at 
least  175  square  miles.  This  area  includes  24  major 
reservoirs  having  a surface  area  of  about  70  square 
miles.  Ross  Reservoir  on  the  Skagit  River  is  the 
largest,  having  a total  surface  area  of  11,820  acres. 
The  largest  lakes  are  Lake  Washington  (22,138 
surface  acres),  which  forms  the  eastern  city  limits  of 
Seattle,  and  Lake  Sammamish  (4,8‘)7  surface  acres), 
approximately  five  miles  directly  east  of  Lake  Wash- 
ington. Many  of  the  other  lakes  are  small  and  located 
in  mountainous  country  above  2,500  feet  in  eleva- 
tion. Most  of  these  are  high  alpine  lakes  of  excep- 
tional beauty,  lying  in  a wilderness  of  scenic  gran- 
deur. Lowland  lakes  are  rapidly  being  developed  for 
residential  and  recreational  use  and  water  quality 
problems  associated  with  these  uses  are  demanding 
increasing  attention. 

Estuaries 

Estuaries  are  the  transitional  zones  where  rivers 
meet  the  sea.  The  mixing  of  fresh  and  salt  waters 


results  in  a unique,  variable  and  delicate  environ- 
mental system.  Salt  marshes,  bays,  channels  and 
inshore  waters  are  part  of  the  estuarine  zone  which  is 
of  importance  to  fish,  shellfish  and  wildlife.  It  is 
through  this  zone  that  young  anadromous  migrants 
adjust  to  the  new  marine  environment.  The  adjust- 
ment is  a critical  period,  and  good  quality  water  is  a 
requirement  to  accomplish  a successful  transition. 

A rich  and  varied  ecosystem  of  aquatic,  mud 
Hat  and  marsh  habitats  is  supported  by  the  estuaries 
with  adjacent  lowlands  often  providing  habitat  for 
wildlife.  Some  estuarial  areas  in  Puget  Sound 
approach  a natural  state  and  are  unique  outdoor 
laboratories  for  study  and  research  of  the  complex 
interactions  of  living  organisms.  A few,  like  the 
Duwamish,  Snohomish  and  Puyallup  have  been  en- 
croached upon  by  the  expansion  of  cities  and  the 
growth  of  industries. 

Marine  Waters 

The  waters  confined  within  the  boundaries  of 
Puget  Sound  are  actually  a small  portion  of  a larger 
marine  complex  that  includes  the  Strait  of  Georgia 
and  the  Strait  of  Juan  de  Fuca.  The  entire  complex  is 
composed  of  many  interconnected  inlets,  bays,  and 
channels  with  sea  water  entering  from  the  west  and 
fresh  water  entering  at  many  points  throughout  the 
system.  This  large  complex  may  be  divided  into  nine 
major  oceanographic  areas  which  are  interrelated: 
Strait  of  Juan  de  Fuca.  Admiralty  Inlet,  Puget  Sound 
Basin,  Southern  Puget  Sound,  Hood  Canal,  Possession 
Sound,  Bellingham  Bay,  San  Juan  Archipelago,  and 
Georgia  Strait. 

Basically,  the  Puget  Sound-Georgia  Strait-Juan 
de  Fuca  Strait  complex  is  a two-layer  system  with 
fresher  water  moving  seaward  in  a surface  layer  that 
overrides  a more  saline  layer  of  inflowing  oceanic 
water.  The  surface  layer  contains  fresh  water  added 
locally  from  direct  precipitation,  river  runoff,  and 
other  land  drainage.  The  deeper,  more  saline  layer 
moves  landward  in  response  to  the  forces  associated 
with  the  difference  in  density  between  fresh  water 
and  sea  water. 

The  Puget  Sound  Basin  extends  from  the  south 
end  of  the  Admiralty  Inlet  to  the  north  end  of  the 
Tacoma  Narrows  and  is  50  miles  long,  averaging  5 
miles  in  width.  There  are  several  suboceanographic 
areas  which  include  Elliott  Bay,  Commencement  Bay, 
Colvos  Passage,  and  the  waters  west  of  Bainbridge 
Island.  Each  of  these  sub-areas  is  closely  related  to 
the  main  basin  but  with  somewhat  different  surface 
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characteristics.  The  major  differences  are  due  to  the 
source  and  amount  of  fresh  water  entering  the 
sub-area. 

Southern  Puget  Sound  consists  of  all  the  waters 
south  of  the  Tacoma  Narrows.  Currents  arc  very 
strong  in  the  Narrows,  with  speeds  up  to  7 miles 
(6.08  knots)  an  hour  being  common.  The  Narrows  is 
a mixing  zone  similar  to  Admiralty  Inlet  on  a smaller 
scale.  In  this  case,  waters  from  either  side  to  depths 
of  about  160  feet  are  mixed,  depending  upon  the  tide 
direction.  Complete  top  to  bottom  mixing  occurs 
during  most  of  the  tide  cycle. 

Hood  Canal  is  a long,  narrow  inlet  extending 
some  70  miles  from  Admiralty  Inlet  on  its  northern 
end  to  Lynch  Cove  to  the  south.  The  major  fresh 
water  sources  for  Hood  Canal  are  the  Skokomish, 
Hamma  Hamma,  Duckabush,  and  the  Dosewallips 
Rivers.  They  exhibit  a peak  discharge  in  winter  in 
response  to  local  rainfall,  but  the  largest  runoff 
usually  occurs  in  June  because  of  snow  melting  in  the 
mountains.  A rather  thick  (15  feet)  fresh  surface 
layer  is  produced  that  overlies  the  main  body  of 
water. 


The  marine  waters  and  estuaries  of  the  Puget 
Sound  Area  are  discussed  in  detail  in  Appendix  XIII, 
Water  Quality  Control. 

LAND 

There  are  13,200  square  miles  of  land  within 
the  15,800  square-mile  Puget  Sound  Area  with 
striking  contrasts  in  types  of  terrain.  The  lowlands 
contrast  markedly  with  the  mountains  ol  the 
Olympic  and  Cascade  Ranges,  which  form  the  Area's 
western  and  eastern  borders.  The  southern  border  is  a 
low  divide  that  separates  the  Puget  Sound  Area  from 
the  Chehalis  River  Basin. 

The  lowland  valleys,  with  their  mountain  valley 
extensions,  contain  most  of  the  population,  industry 
and  agriculture.  The  valleys  arc  separated  by  uplands 
whose  gently  rolling  surfaces  are  altered  segments  of  a 
formerly  continuous  plain.  Terraces,  lakes,  and 
marshy  depressions  diversify  the  terrain  on  the 
uplands.  In  much  of  the  Area  there  is  an  abrupt 
transition  from  these  broad,  hilly  uplands  to  moun- 
tains. 


PRESENT  SITUATION 


ECONOMY 

As  of  1967,  the  2.0  million  people  in  the  Puget 
Sound  Study  Area  comprised  nearly  two-thirds  of  the 
total  population  of  the  State  of  Washington.  Of  this, 
about  86  percent  lived  in  and  around  the  rapidly 
growing  Everctt-Seattle-Tacoma  metropolitan  com- 
plex located  in  the  Snohomish,  Cedar-Green  and 


Puyallup  Basins,  l ire  northern  basins,  including  the 
Nooksack-Sumas,  Skagit-Samish,  San  Juan  and 
Whidbey-Camano,  and  the  western  basins,  including 
the  Nisqually-Desclnitcs,  West  Sound  and  Elwha- 
Dungeness,  are  generally  rural  in  nature  and  accom- 
modate the  remaining  14  percent  of  the  population. 

Table  2-2  compares  the  growth  of  population  iti 
various  areas  tor  the  period  of  1910  through  1967. 


TABLE  2-2.  Historical  population 
1910-1967  (thousands) 

trends,  United  States, 

Washington  and 

Puget  Sound 

Economic  Area 

1910 

1940 

1960 

1967 

United  States 

92,228 

132.164 

179,323 

200.100 

Washington 

1,142 

1,736 

2,853 

3,203 

Puget  Sound  Economic  Area 

607 

1,007 

1,768 

2,033 

North  Division 

(87) 

(107) 

(144) 

(156) 

Central  Division 

(482) 

(820) 

(1,5131 

(1.751) 

West  Divitton 

138) 

180) 

(111) 

(126) 

Source  Appendix  IV,  Economic  Environment 


PHOTO  2 5.  Production  of  Boeing  747  super 
transport  jet  airplane  at  Paine  Field,  near  Everett.  The 
aerospace  industry  has  been  a major  contribution  to 
the  Area's  economy  with  95,000  persons  employed 
by  Boeing  in  the  State  of  Washington  in  1968,  The 
Boeing  Company  Photo 


PHOTO  2 6 Sockeye  salmon  being  bailed  from  net 
of  purse  seiner  after  successful  set  in  Puget  Sound. 
Approximately  250,000  sockeye  salmon  in  1969 
returned  to  Cedar  River  via  Lake  Washington  Ship 
Canal  Washington  State  Department  of  Fisheries 
Photo 


PHOTO  2-7.  Beef  cattle  grazing  on  improved 
clover  grass  pasture  in  Sauk  River  Basin  The  1963 
cattle  and  calf  production  in  the  Puget  Sound  Area 
was  valued  at  in  excess  of  SI 6,000,000  Soil 
Conservation  Service  Photo 


The  Puget  Sound  Economic  Area,  comprising 
all  of  the  following  counties,  was  divided  into  three 
divisions: 


North  Division 

Whatcom 
Skagit 
Island 
San  .1  uan 


Central  Division 

Snohomish 

King 

Kitsap 

Pierce 


West  Division 

Clallam 

Jefferson 

Mason 

Thurston 


This  division  was  necessary  to  conform  with 
availability  of  essential  economic  data.  The  difference 
in  economic  activity  between  the  hydrologic  area  and 
the  economic  area  is  nominal  due  to  the  sparse 
population  and  large  Federal  land  holdings  in  that 
portion  of  the  economic  area  lying  outside  the 
hydrologic  area. 

The  most  intensive  land  use  is  concentrated  in 
the  Central  Division,  which  includes  the  Seat tle- 
Tacoma-Everett  metropolitan  and  industrial  areas,  as 
well  as  numerous  small  cities  and  suburban  residential 
developments  that  comprise  approximately  two- 
thirds  of  the  total  urban  land.  The  Seattle-Tacoma- 
Fverett  metropolitan  area  functions  as  the  major 
shipping,  trading  and  manufacturing  center  in  the 
Puget  Sound  Area  and  includes  major  seaports  with 
some  of  the  finest  natural  deep-water  facilities  irt  the 
world  for  ocean-going  vessels.  The  Central  Division 
supports  a heavy  industrial  complex  oriented  toward 
aerospace,  shipbuilding,  trade,  transportation,  and 
diversified  manufacturing.  Defense  facilities,  such  as 
Fort  Lewis,  McChord  Air  Force  Base,  and  the 
military  complex  of  the  Bremerton  Naval  Shipyard 


are  major  sources  of  economic  income  to  the  Puget 
Sound  Area. 

In  the  West  Division  the  waters  ot  the  Strait  of 
Juan  de  Fuca  support  an  abundance  of  marine- 
oriented  recreation  and  fish  and  wildlife.  Water- 
oriented  commercial  and  recreational  activities  are 
important  elements  in  the  economy.  Mountains, 
forests,  lakes,  and  rivers  are  within  a short  distance 
for  recreationists  and  tourists.  As  a result,  trade  and 
service  industries  are  expanding  in  terms  of  employ- 
ment, facilities  and  programs  to  meet  the  present  and 
anticipated  needs  of  outdoor  recreation. 

The  North  Division  accounts  for  30  percent  of 
the  Area’s  commercial  forestland,  most  of  which  is  in 
Skagit  and  Whatcom  Counties,  Agriculture,  timber 
production,  and  fishing  and  related  activities  have 
long  been  important  to  the  economy.  Important 
factors  in  recent  population  growth  may  be  at- 
tributed to  the  manufacture  of  food  and  kindred 
products,  lumber,  wood  and  chemical  products,  oil 
refining,  and  m u and  steel  manufacturing.  Recre- 
ation, including  boating,  stream  and  lake  fishing,  and 
other  water,  forest  and  mountain  activities  are  im- 
portant activities. 

In  the  six-year  period  ( 1960-l%b)  the  average 
annual  growth  of  employment  of  3.7  percent  made 
the  Puget  Sound  Area  one  of  the  fastest  growing  areas 
in  the  United  States.  The  national  rate  of  growth 
during  this  period  was  1.5  percent  The  most  signili- 
cant  upward  trend  was  in  the  category  ot  other 
durable  manufacturing,  which  includes  aerospace  and 
shipbuilding.  Table  2-3  shows  employment  in  the 
Puget  Sound  Economic  Area  for  I960,  1963  and 
1966  in  14  industrial  sectors  and  by  divisions. 


TABLE  2-3.  Employment  by  major  industries,  Puget  Sound  Economic  Area  and  Divisions  1960,  1963  and 
1966  (thousands) 


I960 

1963 

1966 

Average 

Annual 

Increase 

Central 
Division 
Percent  oi 
Total 

North 

Central 

West 

Total 

North 

Central 

West 

T otai 

North 

Central 

West 

Total 

Ag  1 oi  ) itfi  ft  Mining 

7 3 

16  3 

74 

750 

7 1 

14  0 

76 

23  7 

7 0 

12  3 

2 7 

22  0 

2.1 

56 

Construe  tion 

4 0 

3?  7 

1 6 

37  8 

78 

36  3 

2 1 

412 

4 3 

43  7 

20 

50  0 

4 8 

87 

f r>ocl  ft  K indred 

7 7 

13  3 

09 

16  5 

7 4 

176 

09 

15  9 

2 1 

13  1 

09 

16  1 

04 

81 

f orest  Product*  tnd 

33 

70  J 

7 3 

30  9 

3 7 

19  9 

59 

29  0 

34 

21  1 

7 6 

32  2 

0 7 

66 

Chemical* 

00 

7? 

0 1 

7 3 

00 

7?  2 

0 1 

73 

0 2 

2 2 

0 1 

2 4 

0 7 

92 

Petroleum 

1 7 

0 7 

00 

1 4 

1 0 

0 2 

00 

1 2 

09 

0 2 

00 

1 2 

2 5 

17 

Stone  Clay  A Olass 

0 4 

79 

0 1 

34 

0 4 

33 

0 1 

38 

0 4 

34 

0 1 

39 

2 3 

87 

Primary  Metal* 

oo 

38 

00 

38 

00 

4 1 

00 

4 1 

0 4 

4 8 

00 

5 2 

5 4 

92 

Other  Non  Durable 

0 7 

135 

05 

14  1 

0 7 

13  8 

05 

15  0 

0 7 

160 

06 

17  3 

28 

93 

Other  Durable 

0 7 

77  7 

0 3 

78  7 

08 

86  ? 

0 2 

86  2 

1 2 

116  0 

0 3 

117  5 

6 9 

99 

Tran*  Cotw'  ft  Pub  Ut 

7 1 

36  3 

1 4 

398 

2 1 

36  7 

1 5 

40  3 

2 3 

41  5 

1 7 

46  5 

23 

91 

Trade 

8 3 

119  3 

59 

133  5 

8 3 

1 26  3 

6.3 

140  0 

96 

142  9 

7 8 

160  3 

3 1 

89 

Service 

86 

115  9 

6 1 

1306 

8 4 

1 78  3 

7 3 

144  0 

9 3 

149  9 

80 

167  2 

4 2 

90 

Government 

75 

88  5 

9 7 

10*.  8 

8 3 

97  7 

10  2 

115  8 

9 1 

113  1 

11  ? 

133  3 

4 0 

85 

Total 

46  5 

541  0 

36  3 

673  9 

46  6 

5/8  5 

388 

663  1 

51  1 

680  3 

43  2 

774  5 

3 7 

88 
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Source  Appendix  IV,  Economic  Environment 


Table  2-4  shows  employment  and  sales  of 
non-commodity  industries  in  1963. 


TABLE  2 4 Employment  and  sales  of  non  com 
modity  industries,  Puget  Sound  Economic  Area 
1963  (1963  dollars) 


Industry 

E mployment 
(1000’  si 

Output 
(millions  ot 
dollars) 

Service  * 

144  0 

$1,149  5 

Wholesale  & 

Retail  T rade 

140  0 

1,250.3 

Government 

115  8 

Construction 

412 

6738 

T ransportation. 
Communication,  & 

Public  Utilities 

40  2 

615  6 

Total 

481  2 

$3,689  2 

^ Includes  finance,  insurance,  real  estate,  hotels,  motels,  etc. 


Source  Exhibit  D,  Appendix  IV,  Economic  Environment. 

Following  the  national  trend,  growth  in  whole- 
sale and  retail  trade  was  rapid  with  the  utiliza- 
tion of  consumer  self-service  and  other  labor  saving 
devices.  As  a result,  the  volume  of  sales  per  employee 
increased  greatly  due  to  more  efficient  operating 
procedures.  The  service  sector  which  includes  restau- 
rants, motels,  finance,  insurance  and  real  estate,  and 
other  personal  services  lias  had  a rapid  growth  due  to 
increased  personal  incomes,  growing  population,  and 
a rising  demand  for  personal  services. 

Although  recreation  and  tourism  affect  all 
types  of  industries,  the  service  sector  is  the  prime 
beneficiary.  More  people,  higher  incomes,  an  increase 
in  leisure  time,  and  greater  mobility  are  among  the 
pertinent  reasons  for  growth.  Outdoor  recreation  and 
tourism  are  particularly  important  to  the  Area.  In 
I ‘>5‘>  almost  six  million  out-of-state  travelers  had 
expenditures  of  almost  one  quarter  billion  dollars  in 
the  State  of  Washington.  The  1962  Seattle  World’s 
Fair  tourist  expenditures  were  over  S3  million.  The 
unique  combination  ot  sea  and  mountains  attracts 
many  tourists  and  recreationists  and  provides  for 
additional  employment  and  sales. 

Per  capita  income  in  the  Puget  Sound  Eco- 
nomic Area  was  greater  than  the  Pacific  Northwest 
and  the  Nation  in  both  the  1950-51  and  1960-61 
periods.  The  Central  Division  held  the  lead  over  the 
Study  Area,  the  Pacific  Northwest,  and  the  Nation  in 


both  the  time  periods  However,  the  North  Division 
and  the  West  Division  had  less  per  capita  income 
when  compared  with  the  same  major  areas  in  the 
same  time  periods.  Per  capita  income  for  the  period 
1960-61  was  $2,526  for  the  Area  compared  to 
$2,227  for  the  Pacific  Northwest  and  $2,249  for  the 
United  States.  The  per  capita  income  for  this  same 
period  was  $ 1 .94 1 for  the  North  Division,  $2,622  for 
the  Central  Division  and  $1,962  for  the  West  Divi- 
sion. 

The  present  economy  has  emerged  from  the  age 
of  discovery  and  settlement  with  abundant  resources 
to  a period  requiring  planned  development  along  with 
management  in  order  to  properly  use  and  conserve 
the  resources  of  the  Area.  Foreseeable  demands  on  all 
resources  in  the  Area  indicate  a need  for  accelerated 
planning  to  properly  coordinate  land  and  water 
development. 

WATER  USE 

The  largest  consumptive  uses  of  water  in  the 
Puget  Sound  Area  are  for  municipal  and  industrial 
purposes.  Other  water  uses  include  diversion  for 
irrigation,  electric  power  generation,  operation  of  fish 
hatcheries,  recreation  areas  and  forest  product  mills. 
The  instream  uses  of  water  are  important  for  fish, 
recreation,  water  quality  and  navigation. 

The  present  municipal  and  industrial  water  use 
is  approximately  660  million  gallons  of  water  per 
day.  Nearly  two-thirds  of  this  consumption  occurs  in 
the  Tacoma,  Seattle,  and  Fverett  metropolitan  areas. 
Although  surface  sources  supply  85  percent  of  the 
municipal  and  industrial  use,  ground  water  is  an 
important  source  in  many  basins. 

The  municipal  use  averages  220  million  gallons 
daily  or  approximately  135  gallons  per  capita  pei 
day.  Industrial  water  use  averages  about  430  mgd 
which  represents  about  65  percent  of  the  total  used 
by  municipal  and  industrial  consumers.  Of  this 
amount,  about  95  percent  is  supplied  from  surface 
water  sources. 

Table  2-5  summarizes  the  present  municipal 
and  industrial  water  use. 

A relatively  small  portion  of  the  Area  (about 
91.700  acres)  is  presently  irrigated.  Due  to  the  moist 
climate,  irrigation  is  primarily  used  to  prevent  crop 
failure  and  to  maintain  plant  growth  rather  than  to 
produce  optimum  yields.  The  amount  of  water 
diverted  for  irrigating  the  9 1 ,700  acres  is  estimated  to 


TABLE  2-5.  Summary  of  Puget  Sound  Area  Water  uses  ( 1965) 


Suftacp  Wdler 


Ground  Water 


T otal 


Esti 

mated 

popu 


Usage  (mgd) 


Esti 

mated 

popu 


Usage  (mgd) 


Esti 

mated  Usage  (mgd) 
popu 


Basin  and  use 

lation 

served 

Average  Maximum 
daily  monthly 

lation 

served 

Average  Maximum  lation  Average  Maximum 
daily  monthly  served  daily  monthly 

Municipal 

1 .356,550 

165 

231 

467.000 

53 

151 

1.823.550  219 

382 

Rural  Individual 

14.450 

1 

1 

134,700 

8 

12 

149.150  9 

13 

Industrial 

408 

455 

?4 

31 

432 

486 

Total 

1 .371.000 

575 

687 

601,700 

85 

194 

1.972.700  060 

881 

Source  Appendix  VI,  Municipal  and  Industrial  Water  Supply 


be  about  228,000  acre-feet  annually  of  which  8.1,000 
acre-feet  or  33  percent  is  obtained  from  ground  water 
sources. 

The  natural  deep  water  channels  of  Puget 
Sound  permit  any  size  vessel  to  enter  from  the  Pacific 
Ocean  to  the  many  ports  located  in  the  Area.  This, 
plus  the  strategic  location  of  the  Sound  with  respect 
to  Alaska  and  the  Orient,  has  made  waterborne 
commerce  of  major  importance.  Puget  Sound  is  one 
of  the  few  natural  areas  in  the  Nation  which  has  the 
channel  and  port  depths  to  handle  the  super-ships 
beginning  to  ply  the  waterways  of  the  world.  Nearly 
every  river  in  the  Area  is  by  definition,  navigable. 
However,  only  the  lower  sections,  generally  within 
the  tidal  range,  are  actually  used  for  navigation  Total 
foreign  and  domestic  coastwise  and  domestic  internal 
waterborne  commerce  was  about  40  million  tons  in 
1966  with  the  annual  growth  from  1952  and  1966 
averaging  about  2.5  percent. 

The  rivers  in  the  Puget  Sound  Area  have  been  a 
source  for  obtaining  electric  energy  since  a small 
water  power  plant  was  placed  in  operation  on  a small 
unnamed  stream  at  Tacoma  in  1886.  A total  of  1.25 
million  kilowatts  of  capacity  are  presently  installed  in 
the  Puget  Sound  Area  in  22  hydroelectric  power 
developments.  The  water  diversions  for  the  hydro- 
electric power  plants  range  from  5 cfs  for  the  smallest 
plant  to  9,500  cfs  for  the  largest. 

There  are  several  thermal-electric  steam  plants 
in  the  Puget  Sound  Area.  These  arc  located  on  Lake 
Union  and  Lake  Washington,  the  Duwamish  River, 
and  directly  on  Puget  Sound. 

Local  sources  of  power  are  inadequate  to 
supply  the  present  power  demand  and  two-thirds  of 
the  peak  demand  is  supplied  from  outside  sources, 
primarily  the  Columbia  River. 

The  physical  features  of  the  Puget  Sound  Area 
with  its  high  mountain  lakes,  numerous  rivers  and 


streams  and  marine  waterways  make  it  an  important 
water  related  recreation  area.  Pleasure  boating  oppor- 
tunities in  the  San  Juan  Islands  and  the  numerous 
marine  waters  of  Puget  Sound  are  outstanding. 
Swimming  and  water  skiing  are  popular  activities 
often  associated  with  camping  or  picnicking. 

The  waters  of  Puget  Sound  are  rich  in  nutrients 
and  support  a wide  variety  of  marine  fish  and 
shellfish  species.  Many  of  the  fish  that  reside  or 
migrate  through  Puget  Sound  waters  are  of  significant 
value  to  sport  and  commercial  fishermen.  An  esti- 
mated 2,820  miles  of  stream  throughout  the  Area  are 
utilized  by  anadromous  fish  for  spawning  and  rearing. 

The  anadromous  fish  of  the  Area  include 
chinook,  coho,  sockeye,  pink  and  chum  salmon,  and 
steelhead,  searun  cutthroat  trout,  and  searun  Dolly 
Varden.  All  of  these  fish  spend  a portion  of  their  lives 
in  the  marine  waters  of  Puget  Sound  and  the  Pacific 
Ocean  before  returning  to  streams  of  origin  to  spawn. 
The  juveniles  of  these  fish  spend  varying  amounts  of 
time  in  the  estuarine  waters  of  the  Sound  before 
moving  to  sea  to  grow  to  maturity . 

In  spite  of  the  fact  the  Green  and  Puyallup 
Rivers  are  in  the  most  heavily  populated  areas  these 
streams  and  the  Skagit  and  Stillaguamish  are  the  most 
heavily  fished  for  salmon  and  steelhead.  Many  of  the 
lakes,  ponds  and  reservoirs  support  resident  fish  as 
well  as  wildlife,  including  waterfowl. 

An  urgent  need  exists  foi  additional  hydrologic 
information  to  facilitate  management  of  the  Area's 
water  resources.  Appendix  III.  Hydrology  and 
Natural  Lnvironment  outlines  the  specific  re- 
quirements loi  additional  data  gathering. 

LAND  USE 

General  land  use  is  shown  in  Table  2-6  and 
Figure  2-2.  Ownerships  are  shown  in  Table  2-7. 


TABLE  2-6.  Land  use,  Puoet  Sound  Area  1967  (in  acres) 


Basin 

Cropland 

Mangeland 

Eor«;st  Land' 

Rural 

Non 

Agricultural 

Built  Up 

Areas  Eresh  Water 

Total  Arpa 
L and  and 
E re sh  Water 

Nook  sack  Sumas 

13/492 

11,600 

609.581 

1 2.669 

20,896 

12.129 

804.367 

Skagit  Samish 

100.46b 

19.748 

1.753.445 

20,092 

18.804 

35409 

1.94  7,963 

Stillaguamish 

34.531 

1,016 

385.450 

5.932 

6.698 

4.721 

438.348 

Snohomish 

71.75? 

2.424 

1 .054.699 

29,360 

36,355 

23.861 

1.218.451 

Cedar 

20.2/9 

1.120 

210.641 

25.379 

106.516 

32.888 

396.823 

Green 

33,103 

2,232 

236.047 

8.966 

59.885 

5.950 

346.183 

Puyallup 

36.853 

5.683 

593,339 

25.729 

97.446 

11.297 

770.347 

Nisquatly 

29.264 

34.008 

379.675 

6.368 

5.481 

7,468 

462,254 

Deschutes 

16,?48 

9,480 

127,123 

13.541 

14.416 

2.597 

183  405 

San  Juan 

18.594 

9,129 

71.958 

9.1 18 

2.7/4 

955 

112.528 

Whidbey  Camano 

23.006 

2.454 

84.069 

12,419 

10.98  7 

719 

1 33.654 

West  Sound 

46,215 

5,137 

1.123.666 

64.208 

42.161 

12.606 

1.293.993 

E.  Iwha  Dungeness 

23.721 

2.417 

409.491 

5,073 

5.911 

1,844 

448.45  7 

Puget  Sound  Area 

591.513 

106.448 

7.039,184 

238.854 

428.330 

152.444 

8.556.7  73 

'includes  open  and  barren  land  normally  associated  with  forest  areas. 


Source.  Appendix  V,  Water-Related  Land  Resources. 

TABLE  2-7.  Land  ownership,  Puget  Sound  Area  (in  percent  of  total  area) 


Public 


Basin 

Federal 

State1 

County 

Municipal 

Public 

Private 

Nook  sack  Sumas 

34  3 

10.7 

0.3 

0.6 

45  9 

54.1 

Skagit  Samish 

71.2 

5.5 

0.1 

0.3 

77.1 

22  9 

Stillaguamish 

40  2 

16  4 

0.2 

0.3 

57.1 

43  0 

Whidbey -Camano 

6 1 

4.3 

0.5 

0.1 

11  0 

89  0 

Snohomish 

35  4 

117 

0.1 

4.5 

51  7 

48  3 

Cedar  Green 

10.3 

3.3 

0.2 

15.6 

29  4 

706 

Puyallup 

39  4 

2.5 

0.1 

1.6 

436 

56.4 

Nisqually  Deschutes 

20  7 

9.8 

0.2 

0.6 

31.3 

68  7 

West  Sound 

28  5 

9 4 

0.1 

1.4 

394 

606 

E Iwha- Dungeness 

75  3 

6.1 

0.1 

0 4 

81.9 

18.1 

San  Juan 

1.1 

8.3 

0.8 

0.0 

10  2 

898 

Puget  Sound  Area 

408 

7.9 

0.2 

2.6 

51.5 

48  5 

' F igures  include  country  trust  land  administered  by  the  State  of  Washington. 
Source.  Appendix  V,  Water-Related  Land  Resources. 


Forests  currently  cover  some  7.0  million  acres, 
or  about  HO  percent  of  the  total  area.  The  Skagit- 
Samish,  Snohomish  and  West  Sound  Basins  contain 
the  largest  acreage  of  forest  with  about  55  percent  of 
the  Area’s  total.  Forest  land  classification  shows  13 
percent  of  the  acreage  in  noncommercial  forest,  9 
percent  held  in  reserved  status  in  parks,  wilderness,  or 
like  units,  and  7H  percent  in  commercial  forest  land 
capable  of  and  available  for  the  production  of  forest 
products. 


Cropland  makes  up  5‘)|,51K)  acres,  or  about  7 
percent  of  the  total  area.  Agriculture  is  largely 
confined  to  the  fertile  lowland  and  inland  valley  areas 
which  are  utilized  for  fruit,  berry  and  vegetable 
growing,  and  for  dairying  and  poultry  raising  oper- 
ations. The  basins  containing  the  most  intensive 
agricultural  development  include  the  Nooksack- 
Sumas,  Skagit-Saniish,  and  Snohomish,  Ccdar-Circeu, 
Puyallup  and  Elwha-Dungcncss  Basins. 
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Urban,  industrial  and  other  intensively  de- 
veloped land  approximate  eight  percent  of  the  Area, 
covering  about  667,000  acres.  This  includes  239,000 
acres  of  rural  nonagncultural  lands  and  42H.OOO  in 
built-up  areas.  Intensive  development  has  occurred  in 
the  lowlands  adjacent  to  Puget  Sound  and  along  the 
established  transportation  routes  within  the  Area. 
Heavy  industry  is  concentrated  along  the  shorelines 
of  bays  and  estuaries,  particularly  Commencement 
and  Elliott  Bays,  Possession  Sound,  and  the  lower 
reaches  of  the  Duwamish  River.  Other  intensive 
development  is  occurring  around  the  periphery  of  the 
established  metropolitan  areas,  particularly  in  the 
lower  reaches  of  the  Snohomish,  Cedar,  Green  and 
Puyallup  River  valleys.  In  many  instances,  such 
development  has  occurred  on  high  value  agricultural 
land  in  these  basins. 

PROJECTED 

Projections  of  the  economy  for  the  Puget 
Sound  Area  for  the  years  1980,  2000  and  2020  are 
detailed  in  Appendix  IV,  Economic  Environment. 
The  findings  of  this  appendix  form  the  basis  for 
projecting  the  needs  for  water  and  related  land 
resources.  The  major  elements  of  these  projections 
are  summarized  in  the  following  paragraphs. 

Population  in  the  Puget  Sound  Area  is  pro- 
jected to  be  2.7  million  persons  by  1980  and  6.8 
million  by  the  year  2020  (See  Figure  2-3).  Population 
growth  is  expected  to  be  greatest  in  the  Seattle- 
Tacoma-Everett  metropolitan  complex.  Table  2-8 
shows  the  population  projection  for  each  of  the 
eleven  major  basins  of  the  Puget  Sound  Area. 

The  greatest  population  growth  is  projected  to 
occur  in  the  Cedar-Green,  Puyallup.  Snohomish  and 
West  Sound  Basins.  By  1980,  these  four  basins  are 
expected  to  have  some  2.4  million  people  and 
account  for  88  percent  of  the  total  population. 
Present  trends  point  to  a continued  concentration  of 
population  in  these  basins,  with  over  five  million 
people  expected  by  2020. 

Table  2-9  shows  the  Gross  Regional  Product 
and  Employment  projections  by  industry.  Employ- 
ment by  1980  is  projected  to  approach  one  million 
jobs,  with  the  Gross  Regional  Product  almost  doub- 
ling to  11.4  billion  dollars  (1963  dollars).  Gross 
Regional  Product  per  person  is  expected  to  increase 
some  34  percent  over  the  17-year  period. 


The  remaining  acreage  is  made  up  of  fresh 
water  surface,  rangeland,  open  and  barren  lands,  and 
land  not  otherwise  classified. 

The  overall  ownership  of  land  in  the  Puget 
Sound  Area  is  almost  evenly  divided  between  public 
and  private  owners,  ranging  from  extremes  of  82 
percent  public  in  the  Elwha-Dungeness  Basins  to  90 
percent  private  in  the  San  Juan  Islands.  Most  public 
land  is  located  in  the  mountainous  areas  under 
Federal  jurisdiction,  composed  mainly  of  the  national 
forests  and  national  parks.  Other  significant  blocks  of 
public  land  include  State  ownerships  in  the 
Nooksack-Sumas,  Stillaguamish  and  Snohomish 
Basins,  and  the  city  of  Seattle  ownership  in  the 
Cedar-Green  Basins. 


ECONOMY 

The  large  water-using  industries  (Food  and 
kindred  products,  paper  and  allied  products,  chemical 
and  petroleum,  primary  metals,  stone,  clay  and  glass, 
and  lumber  and  wood  products)  are  expected  to 
experience  substantial  growth.  Production  for  the 
major  water-using  industries  is  expected  to  realize  an 
82  percent  increase  from  1965  to  1980  in  terms  of 
value  added.  Food  and  kindred  products,  paper,  and 


YEAR 


FIGURE  2-3.  Projected  population  growth  for  the  Puget 
Sound  Area. 

Source:  Appendix  IV,  Economic  Environment. 
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TABLE  2-8.  Population  projections  by  basins,  Puget  Sound  Area  (in  thousands) 


Basin 

1963 

1980 

2000 

2020 

Nooksack  Sumas 

74  6 

91.6 

123.5 

168.7 

Skagit-Samish 

53.8 

64  2 

86  5 

118  2 

Stillaguamish 

17  6 

30  2 

48  5 

77  8 

Whtdbey  Camano  Islands 

19  9 

56  0 

80.9 

115  0 

Snohomish 

178.2 

297  8 

467  8 

761.4 

Cedar-Green 

976.9 

1,454.8 

2,2700 

3.619  9 

Puyallup 

324.5 

449  8 

700.0 

1.107.5 

Nisqually -Deschutes 

69  6 

74  9 

104.5 

146  5 

West  Sound 

124.2 

175  0 

374  1 

632  7 

E Iwha  Dungeness 

28  3 

29  8 

41.0 

56  6 

San  Juan  Islands 

2.6 

2.8 

3 7 

5.1 

Puget  Sound  Area 

1.870  0 

2,726.9 

4.300.5 

6.809  4 

Source  Appendix  IV,  Economic  Environment  and  Appendix  V.  Water-Related  Land  Resources. 

allied  and  primary  metals  arc 

projected 

to  lead  this 

expected  to  ; 

account 

for  over  45  percent  ot  tl 

lis  total 

growth.  Relatively  large 

increases  also  are  projected 

outdoor  recreation 

demand  in  19K0.  Th 

e most 

for  the  chemicals  and  petroleum  industries.  On  the 

intensive  demand  for  recreation  is  expected  to  occur 

declining  growth  side 

is  the  lumber 

and  wood 

in  the  Cedar-Green, 

Snohomish.  West  Sound,  and 

products  industry. 

Puyallup  Basins.  These  four  basins  are  projected  to 

Recreation  and  tourism  are  major  i 

ndustries.  By 

account  for 

about  63  percent  of  the  total  < 

nitdoor 

1980.  over  109  million 

recreation  days 

are  forecast 

recreation  demand  estimated  for  19S0. 

for  the  Puget  Sound  Area.  Water-related  activities  are 

TABLE  2-9.  Present  and  projected  output,  value  added. 

employment  by  industry  and  population. 

Puget  Sound  Area 

1963 

1980 

.'000 

2020 

Value 

E mploy 

Value 

Employ 

Value 

Employ  Value 

E mploy 

Industry  Output1  1 

kdded2 

ment  Output1  Added? 

ment 

Output1 

Added2 

ment  Output 1 Added2 

ment 

Millions  of  1963$ 

Millions  of  1963$ 

Millions  of  1963$ 

Million*  of  1963$ 

Agri  Fish  . For  Mining  196  7 

995 

23.700 

261  1 139  0 

18.200 

3600 

190  0 

13.500  516  0 268  0 

11  000 

Food  A K indeed  Prods  698  5 

223  3 

15,900 

1.740  9 405  3 

19.500 

2.333  4 

900  2 

22.900  4 0BH  7 1 906  6 

25  600 

Lumber  & ft oori  Prods  413  7 

174  6 

19.700 

371  3 154  6 

8.300 

305  5 

146  0 

2 800  ?34  2 1 36  0 

900 

(21.5001 

(17.000) 

(14.700) 

( 1 2 6001 

Paper  & All Prods  349  ? 

168  1 

9,400 

683  1 334  9 

14.700 

1.009  4 

561  0 

15  900  t 101  5 705  1 

12  400 

(9.8001 

(10  300) 

110.900) 

19  3001 

Chemicals  70  4 

33  9 

2.300 

138  6 68  4 

1.900 

287  0 

170  4 

1.400  653  7 420  2 

1 000 

Petroleum  Refining  256  9 

61  5 

1 200 

5118  1230 

1,300 

1 080  2 

301  4 

1 400  2.124  7 729  1 

1.300 

Stone  Clay  Glass  92  4 

37  9 

3.800 

1725  71  1 

5.000 

337  1 

161  7 

6.500  614  0 361  1 

8000 

Primary  Metals  118  8 

53  6 

4.100 

5186  216  7 

7.300 

885  3 

392  1 

8. 700  l 408  5 699  8 

9 900 

Other  Non  Durable  Mfgrs  168  7 

9?  0 

15.100 

344  3 187  6 

19.700 

740  8 

4686 

25.200  1 486  6 1 555  8 

30.900 

Other  Durable  Mfgrs  1.816  9 

959  6 

86.700 

5 460  7 2 408  6 

175,700 

18.707  1 

7.707  4 

380  700  58  086  5 24  349  1 

78  7 400 

Transportation  615  6 

461  1 

40.700 

1.192  8 894  6 

36.200 

2.472  7 

1.990  8 

29  700  4.585  6 4.373  5 

23.JOO 

fthoiesaie  A Hetail  T rape  1 250  3 

1.011  3 

140  000 

7 269  4 1.835  4 

202,600 

4,267  4 

4 006  3 

292  300  7 477  7 8 634  1 

40?  400 

Services  1.149  5 

84?  ? 

144.000 

2 185  9 1.604  5 

230,100 

4.356  0 

3.71 1 8 

388  800  8 088  8 8 477  0 

62  7 300 

Construction  673  8 

27/0 

4f,700 

1.359  7 558  8 

54,50? 

2.869  9 

7 . 795  9 

70  500  5 644  7 3 447  6 

8?  200 

Government 

734  0 

115.800 

1.565  1 

178.100 

4 140  9 

275.100  108165 

405  800 

Consumption 

600  8 

790  8 

1.191  6 

1.7730 

Total  $7.869  4 $5.830  4 

662  600  * 

’6.7107  $11.358  4 

973.100 

$39  961  8 

$27.435  6 

1.535.400  $96.01 0 2 $68  24  7 5 

7.434  500 

1 Output  a equivalent  to  Uiei  except  to*  those  industries  where  mergin  ' entries  are  used  Mergin''  represents  mark  up" 
costs  es  m cese  wholesale  retail  trade 

2 Value  added  A firm's  sales  less  the  purchase  of  goods  and  services  from  other  hrtm  It  is  equivalent  to  the  firm's 
contribution  to  gross  regional  product 

3 Date  m parenthesis  is  new  data  made  available  after  the  input  output  study  was  completed 


Note  f igures  may  not  add  to  totals  due  to  rounding 
Source  Appendix  IV,  Economic  Environment 
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Future  declines  in  the  amount  of  farmland  will 
he  associated  with  urban-population  growth  and 
industrial  expansion.  Farming  is  expected  to  have  its 
greatest  decline  in  the  Central  Division  as  land  is 
converted  to  more  intensive  use.  The  Northern 
Division  is  expected  to  contain  the  major  share  ot 
farmland. 

The  total  value  of  crop  and  livestock  pro- 
duction is  projected  to  increase  due  to  improved 
agricultural  technology  from  SI 2b  million  in  1963  to 
S 1 f»5  million  in  1 980  and  to  S274  million  by  2020. 

In  terms  of  percentages,  the  Northern  Division 
is  projected  to  show  the  largest  increase  in  economic 
activity  through  1080.  Aluminum,  petroleum  refin- 
ing, and  education  industries  are  expected  to  lead  the 
way,  especially  in  the  Nooksack-Sumas  Basins  and 
Skagit-Samish  Basins.  The  pulp  and  paper  industry 
and  the  wood  products  industry  also  are  expected  to 
expand.  As  most  of  these  industries  require  water 
access,  development  of  additional  deep-water  port 


facilities  is  expected.  Recreation  and  tourism  are 
expected  to  provide  economic  stimuli  to  the  San  luari 
and  Whidbey-Camano  Islands. 

The  present  economic  pattern  in  the  Central 
Division  is  expected  to  continue,  with  the  growth 
industries  in  the  Cedar-Green,  Snohomish,  and 
Puyallup  Basins,  being  transportation  equipment,  real 
estate,  and  services.  However,  noticeable  declines  in 
lumber  and  wood  products  economic  activity  is 
expected. 

In  the  Western  Division  the  forest  products 
industries,  particularly  pulp  and  paper  are  expected 
to  he  high  growth  industries.  In  both  areas,  West 
Sound  Basins  and  the  Flwha-Dungeness  Basins, 
tourism  and  recreation  will  continue  to  expand. 

Future  population  and  economic  growth  is 
expected  to  be  the  greatest  in  and  adjacent  to  the 
existing  urban  centers  with  the  basins.  The  greatest 
population  changes  are  projected  to  occur  in  the 
Snohomish,  Cedar-Green,  and  Puyallup  Basins. 


PROJECTED  LAND  USE 


Future  land  use  in  the  Puget  Sound  Area  has 
been  projected  on  the  basis  of  five  major  land  use 
categories.  Alternative  projections  for  cropland, 
rangeland,  forest  land,  rural  nonagricultural  land  and 
intensive  or  built-up  lands  were  made,  utilizing 
different  population  densities  and  other  spatial  uistri- 
bution  factors.  The  following  alternatives  were  con- 
sidered : 

Pattern  A.  Increase  of  population  density  to 
an  average  of  7.0  persons  per  acre  in  urban  areas  in 
2020. 

Pattern  B.  Increase  of  population  density  to  an 
average  of  10.4  persons  per  acre  in  urban  areas  in 
2020. 

Pattern  C,  Increase  of  population  density  to 
an  average  of  6.7  persons  per  acre  in  urban  areas  in 
2020  with  cross  sound  bridges. 

Pattern  C2  Increase  of  population  density  to 
an  average  of  9.9  persons  per  acre  in  urban  areas  in 
2020  with  cross  sound  bridges. 

bach  of  the  above  alternatives  imposes  a dif- 
ferent intensive  land  use  requirement,  particularly  for 
the  basins  within  the  Central  Division.  Generally, 
there  are  adequate  lands  for  all  uses,  yet  the 
compatibility  of  uses  requires  good  planning  and 
adequate  developmental  control.  Intensive  land  rises 


will  continue  to  expand  outward  from  the  various 
urban  and  community  centers  and  will  continue  to 
infringe  upon  existing  agriculture  and  forest  lands. 
Lands  suitable  for  cropland  are  in  short  supply  and 
must  be  protected  from  unplanned  urban  scatter  if 
agriculture  is  to  remain  an  important  element  in  the 
economy.  Selective  processes  for  the  development  of 
intensive  uses  must  be  more  critical  than  they  have  in 
the  past  if  urban  development  is  to  be  properly 
located,  and  not  to  the  detriment  of  the  other  major 
uses.  Recreational  and  industrial  uses  must  be  dealt 
with  on  an  equal  planning  basis,  especially  those 
requiring  waterfront  locations  with  joint  land  use 
considered  where  possible. 

Pattern  A would  result  in  intensive  land  use 
displacing  527,100  acres  of  forest  ( 23 1 .000),  rural 
non-farm  (142.6(H)),  crop  (142,900)  and  range 
(10,600)  lands  as  compared  to  only  225,400  acres  of 
displacement  by  Pattern  B.  Patterns  (588,400 
acres  displacement)  and  C2  (264,100  acres  dis- 
olacement)  are  adaptations  of  Patterns  A and  B, 
respectively,  with  the  advent  of  a cross-sound  bridge 
and  a bridge  between  the  mainland  arid  Wlndbey 
Island.  Only  land  use  Patterns  B and  t'?  would  satisfy 
the  land  needs  lor  all  uses  to  the  year  2020  and  result 
in  about  fifty  percent  less  displacement  of  open  space 
and  green  belt  areas  than  Patterns  A and  Patterns 


B and  ('2  would  also  resuli  111  lower  costs  for  the  pattern  into  the  Kitsap  Peninsula  and  island  areas, 
development  of  land  to  intensive  uses,  which  then  and  conforms  with  current  State  transportation  con- 
would  result  in  a direct  savings  to  the  residents  of  the  cepts.  An  expanded  ferry  system,  as  an  alternative. 

Area,  or  provide  the  possibilities  ot  freeing  more  could  perhaps  accomplish  the  same  result  at  some 

monies  tor  amenities  to  improve  the  Area's  living  crossings.  Additional  details  concerning  this  and  the 

environment.  other  land  use  patterns  are  in  Appendix  V,  Water- 

Land  use  Pattern  C 1 was  adopted  lor  this  study  Related  Land  Resources.  A summary  of  intensive 

as  the  most  reasonable  means  of  satisfying  the  Area's  land  use  is  given  in  Table  2-10  and  a summary  of 

land  use  requirements.  I he  development  of  cross-  projected  land  use  is  given  in  fable  2-11.  The  ('2 

sound  bridges  expands  the  current  development  generalized  land  use  pattern  is  shown  in  Figure  2-4. 

TABLE  2-10.  Intensive  land  use  development  in  the  year  2020,  land  use  pattern  C2 


Basins 

Pres* 

Acres1 

•nt 

Density 

2020 

1 7 

Acres'  Density 

Acres  of  l 
F orest 

and  Displai 
R oral 
Non 
F arm 

:ed  by  Intensive  use 
Crop 

land  Rangeland 

bv  Type 
Totals 

Population 
20201 
(in  000  s) 

Nooksack-Sumas 

20,900 

36 

29.800 

5.7 

5,000 

600 

3.300 

0 

8,900 

168  7 

Skagit  Sarrnsh 

18,800 

28 

23.600 

5.0 

1,600 

300 

2,800 

100 

4,600 

1 18  ? 

St  illaguamish 

6,700 

2 4 

12.700 

6.1 

4,200 

600 

900 

300 

6,000 

77  8 

Snohomish 

36,300 

4 9 

84.000 

9.1 

20,800 

18.900 

8.000 

0 

47,700 

761  43 

Cedar  Green 

166.400 

5 85 

222,900 

16.2 

25,300 

13,100 

17,600 

500 

56,500 

3,6 1 9. 93 

Puyallup 

97,400 

3 33 

138.200 

8.0 

17,300 

19,800 

3.200 

500 

40.800 

1.107  53 

Nisnually  Deschutes 

19,900 

30 

23.500 

6.2 

1,000 

2,200 

200 

200 

3,600 

146  5 

W*  1 Sound 

42.200 

2 90 

100  300 

6.3 

25.900 

27,900 

4.000 

300 

58.100 

632  7 3 

Flwha  Dungeness 

5.900 

3 3 

10.800 

5.2 

2,800 

900 

900 

300 

4.900 

56  6 

Whrdtiey  Camano 

11,000 

1 8 

43.000 

2.7 

20,000 

9.500 

2,000 

500 

32.000 

115  03 

San  Juan 

2,800 

0 94 

3.600 

1.4 

100 

700 

0 

0 

800 

5 1 

TOTAL 

428,300 

4 35 

692.400 

9.9 

124,000 

94,500 

42,900 

2. 700 

264.100 

6.809  4 

^ Figures  rounded  to  the  nearest  hundred. 


2 

Persons  per  intensive  land  use  acre. 

3 Population  protections  adiusted  to  meet  a population  shift  with  the  advent  of  bridges  being  contracted  between  the 
mainland  and  the  peninsula  and  between  Whidbey  Island  and  the  mainland. 

Source  Appendix  V,  Water  Related  Land  Resources. 
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TABLE  2 11.  Projected  land  use  in  the  Puget  Sound  Area  usage  2020  land  use  pattern  C2  (acres) 


Basin 

Cropland 

Rangeland 

Forest 

Land1 

Rural  non- 
Agricultural  Land 

Intensive  or 
Built  up  Land 

Fresh 

Water 

Totals 

Nook  sack  >Su mas 

134.200 

11,600 

604,600 

12.100 

29,800 

12,100 

804.400 

Skagit -Sam  ish 

97,700 

19,700 

1,751.800 

19.800 

23,600 

35.400 

1.948.000 

Sfrllaguamish 

33,600 

700 

381,300 

5,300 

12,700 

4.700 

438.300 

Whidbey  -Camano 

21,000 

2,000 

64,100 

2,900 

43,000 

700 

133.700 

Snohomish 

63,800 

2.400 

1,033,900 

10,400 

84.000 

23,900 

1,218,400 

Cedar  Green 

35,800 

2.900 

421,400 

21,200 

222.900 

38,800 

743,0fi0 

Puyallup 

33,700 

5.200 

576,000 

5.900 

138.200 

11,300 

770,300 

Nisqually  Deschutes 

45,300 

43,300 

505.800 

17,700 

23.500 

10.100 

645,700 

West  Sound 

42,200 

4,800 

1,097.800 

36,300 

100.300 

12,600 

1,294,000 

Elwha  Dungeness 

22,800 

2,100 

406.700 

4,200 

10,800 

1,800 

448,500 

San  Juan 

18,600 

9.100 

71.800 

8.400 

3.600 

1,000 

112,500 

Total 

548.600 

103,800 

6.915  200 

144,400 

692,400 

152,400 

8.556,800 

Figures  include  open  and  barren  lands  normally  associated  with  forest  areas 

2 

F igures  rounded  to  the  nearest  hundred. 


Source  Appendix  V.  Water-Related  Land  Resources 
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I In'  single-put  pose  needs  were  developed  in 
\ppendiees  \ through  \l\  I Ins  section  sunimail/es 
the  lesnlts  ol  i In'  studies  loi  the  Area  showing  needs 
pmjeeted  lot  each  leature  at  the  various  lime  I els. 
Tin-  pi o se  n i stains  ol  eaeli  leature  is  also  summarized 
to  provide  a hi  le  t mtioduction  to  the  functional 
concept  and  describe  current  resource  use. 


oi  through  the  development  ol  ground  water  by 
numerous  separate  entities.  Many  ol  the  industrial 
walet  supplies  are  provided  by  ad|acenl  mimicipal 
systems.  Some  industries  obtain  water  from  inde- 
pendent surface  or  ground  water  soil  tees  as  do  many 
smaller  communities  and  districts. 

Surface  waters  ate  the  sources  of  supply  for 
major  urban  centers,  (bound  water  sources,  in  addi- 
tion to  generally  supplying  outlying  areas,  also 
provide  needed  quantities  during  periods  of  turbidity 
in  surface  water  sources. 


MUNICIPAL  AND  INDUSTRIAL 
WATER  SUPPLY 


Present  and  Future  Needs 

I he  future  water  needs  are  based  on  projected 
urban  and  industrial  growth  demands  within  each 


General 

Municipal  and  industrial  water  is  supplied 
' i"iicl  d a -ision  and  d;  Mibution  ol  silt  lace  waters 


PHOTO  3 1 City  of  Seattle  municipal  and  industrial  water  supply  reservoir,  South  Fork  of  Tolt  River.  The 
T olt  is  one  of  two  surface  water  sources  that  the  Seattle  Water  Department  uses  to  supply  approximately  120 
million  gallons  tier  day  to  its  service  area.  The  other  source  is  the  Cedai  River  which  the  city  has  used  since 
before  1900  Seattle  Water  Department  Photo 
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basin.  Certain  areas  have  insufficient  ground  water  2020  are  estimated  to  be  1 .2 7X . 2,023,  and  3,150 

supplies,  and  other  areas  have  inadequate  distribution  nigd,  respectively.  The  projected  needs  are  tabulated, 

and  transmission  facilities  to  meet  private,  municipal  by  individual  basins,  in  Table  3-1. 

and  industrial  growth  demands.  Consolidation  of  The  design  of  new,  or  expansion  of  existing 

servicing  groups,  updating  systems,  development  of  distribution  facilities  to  meet  the  projected  average 

new  storage  and  regional  distribution  systems,  and  annual  needs  should  incorporate  the  increased  de- 

use  of  water  treatment  plants  is  desirable.  livery  capacities  necessary  to  meet  desired  state 

The  total  Puget  Sound  Area  municipal,  indus-  ratings  lor  health,  fire  protection  and  other  peak 
trial,  and  rural-individual  water  use  for  1965  was  demands. 

estimated  to  average  about  660  million  gallons  per  A detailed  discussion  of  municipal  and  indus- 

day  (nigd),  or  some  738,000  acre-feet  per  year.  trial  water  supply  is  contained  in  Appendix  VI, 

Projected  annual  water  needs  for  1680.  2000,  and  Municipal  and  Industrial  Water  Supply. 


TABLE  3-1.  Municipal  and  industrial  water  supply,  average  annual  present  use  and  projected  needs,  r-uget 
Sound  Area 


1965  Use 

1980 

2000 

2020 

Basin 

MGD 

1000 
Ac. Ft. 

MGD 

1000 
Ac. Ft. 

MGD 

1000 

Ac.Ft. 

MGD 

1000 

Ac.Ft. 

Nook  sack  Su  mas 

73 

82 

156 

175 

212 

237 

293 

328 

Skagit-Samish 

28 

31 

49 

55 

77 

87 

116 

130 

Stillaguamtsh 

2 

2 

5 

5 

9 

10 

17 

19 

Snohomish 

165 

185 

266 

298 

419 

470 

540 

605 

Cedar  Green 

165 

185 

354 

396 

584 

654 

1,122 

1,257 

Puyallup 

100 

112 

186 

208 

329 

368 

547 

613 

Nisqually  Deschutes 

8 

9 

16 

18 

25 

27 

41 

46 

West  Sound 

49 

55 

93 

104 

139 

155 

182 

204 

E Iwha-Dungeness 

64 

72 

140 

156 

209 

235 

271 

303 

San  Juan  1 stands 

0.6 

0.7 

0.6 

0.7 

0.8 

0.9 

1.2 

1.3 

Whidbey-Camano  Is. 

4 

4 

12 

13 

19 

22 

29 

33 

Totals  Area 

658  6 

737.7 

1.277.6 

1.438.7 

2,022  8 

2.265.9 

3,159.2 

3.539.3 

Source  Appendix  VI , Municipal  and  Industrial  Water  Supply. 


IRRIGATION  soil  characteristics,  drainage,  availability  of  water,  and 

the  type  of  system  desired  by  the  farm  operator. 
General  There  are  abundant  ground  water  and  surface  water 

Since  1645,  irrigation  in  the  Puget  Sound  Area  sources  in  the  Puget  Sound  Area,  but  in  combining  all 

has  shown  marked  growth.  Land  classification  surveys  °*  d,e  *ac6>rs  involved  there  has  not  been  widespread 

from  l%3  to  1966  indicated  that  there  were  about  development  of  large  tracts  for  irrigation.  Most  of  the 

91,700  acres  irrigated  in  the  Area,  as  compared  to  lands  presently  irrigated  have  been  developed  through 

6,100  in  1919  and  10,300  in  1945.  private  means. 

The  relatively  uniform  marine  climate  of  the 
Puget  Sound  Area  is  suitable  for  growth  of  a variety  Present  and  Future  Needs 
of  crops.  Due  to  the  moist  climate,  irrigation  is  Arable  lands  in  the  Puget  Sound  Area  total 

primarily  used  to  prevent  crop  failure  and  to  maintain  516.000  acres,  of  which  9i,700  are  presently  irri- 

plant  growth  rather  than  to  produce  optimum  yields.  gated  and  424,300  are  potentially  irrigable.  Most  of 

Irrigated  lands  arc  generally  in  scattered  small  the  potentially  irrigable  lands  arc  located  on  the  flood 

areas  interspersed  with  larger  areas  of  noil-irrigated  plains  of  the  rivers  which  How  into  Puget  Sound  and 

land.  The  suitability  for  irrigation  is  determined  by  on  the  intermediate  terraces  and  upland  glacial  hills 
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along  the  river  valleys.  Irrigated  cropland  needed  by 
2020,  on  the  basis  of  development  of  land  in  the  Area 
to  retain  the  projected  share  of  national  production  is 
396,000  acres.  However,  the  encroachment  of  the 
urban  and  suburban  population  and  industrial  sector 
onto  the  irrigable  lands  limits  the  number  of  acres 
which  actually  would  be  capable  of  sustaining  eco- 
nomical irrigation  in  the  year  2020.  Projections  based 
upon  estimated  needs  for  food  and  fiber,  location  and 
extent  of  potentially  irrigable  lands,  and  availability 
of  adequate  water  supplies  indicate  that  irrigated 
lands  m the  Puget  Sound  Area  will  amount  to 

138.100  acres  in  1980,  185.600  acres  in  2000  and 

223.100  in  2020.  The  projected  acreages  to  be 
irrigated  are  summarized  for  the  Area  in  Table  3-2 
and  the  corresponding  irrigation  water  needs  (from 
both  surface  and  ground  water  sources)  are  shown  in 
Table  3-3. 

A complete  discussion  of  irrigation  including 
potentials  and  projections  is  contained  in  Appendix 
VII.  Irrigation. 


PHOTO  3-2.  Irrigation  through  use  of  sprinkler 
systems  enhances  crop  growth  in  the  Puyallup  River 
Basin.  Bureau  of  Reclamation  Photo 


TABLE  3-2.  Present  and  projected  irrigation,  Puget  Sound  Area 


Basin 

Present 

1980 

2000 

2020 

(acres) 

(acres) 

(acres) 

(acres) 

Nooksack-Sumas 

38,400 

58,400 

78,400 

78,400 

Skagit-Sarrnsh 

6.200 

16.200 

26,200 

51,200 

Stillaguamish 

2.500 

6,500 

10,500 

10,500 

Whidbey  Camano  Islands 

2,700 

2,700 

2,700 

2.700 

Snohomish 

12,800 

14,800 

18.700 

20.000 

Cedar-Green 

2,600 

1,800 

900 

1.100 

Puyallup 

3,700 

6.200 

11,200 

13,700 

Nisqually  Deschutes 

5,600 

7,800 

12.800 

20,800 

West  Sound 

1.200 

1,600 

2.100 

2,600 

E Iwha-Dungeness 

15,900 

22.000 

22,000 

22,000 

San  Juan  Islands 

100 

100 

100 

100 

Puget  Sound  Area 

91,700 

138.100 

185.600 

223,100 

Source  Appendix  VII,  Irrigation 

TABLE  3-3.  Present  and  projected  irrigation  needs,  Puget  Sound  Area 

Basin 

Present 

1980 

2000 

2020 

(1000  A F.l 

(1000  A F.l 

(1000  A F ) 

(1000  A . F .) 

Nook  sack  Sumas 

73.0 

1110 

149  0 

149  0 

Skagit  Samish 

12.0 

31.1 

50.3 

98  3 

Stillaguamish 
Whidbey  Camano 

4 8 

12  5 

20  2 

20  2 

Islands 

7 4 

7.4 

7 4 

7 4 

Snohomish 

24  5 

28  2 

35  7 

38  2 

Cedar  Green 

56 

3.9 

1 9 

2 4 

Puyallup 

8 8 

14  7 

26  5 

32.5 

Nisqually  Deschutes 

13.3 

18  5 

30  4 

49  3 

West  Sound 

3 1 

4 1 

5 4 

6.6 

E Iwha-Dungeness 
San  Juan  1 stands 

75  0 

104  0 

104  0 

104  0 

Puget  Sound  Area 

Total 

227  5 

335  4 

430  8 

507.9 

Source  Appendix  VII,  Irrigation 
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WATER  QUALITY  CONTROL 


General 

Water  quality  decline  lias  occurred  in  a number 
of  lower  valley  surface  waters  due  to  changes  in  land 
use  and  development  and  inadequately  treated  muni- 
cipal and  industrial  waste  discharges,  especially  in 
developed  estuarial  areas. 

W astes  causing  the  degradation  of  water  quality 
are  contributed  by  municipalities,  industries,  agri- 
culture, navigation,  and  outdoor  recreation.  An  esti- 
mated 90  percent  of  wastes  generated  near  marine 
waters  in  1968  were  untreated  industrial  wastes 
discharged  from  industrial  sources.  Municipal  wastes 
are  treated  before  discharge.  Implementation  of  the 
present  marine  waters  (interstate)  quality  standards 
will  provide  for  the  improvement  of  water  quality. 

Wastes  discharged  to  fresh  waters  are  receiving 
varying  degrees  of  treatment.  An  estimated  34  per- 
cent of  these  are  industrial  wastes,  discharged  un- 
treated to  streams.  More  than  three-fourths  of  the 
wastes  generated  in  the  Puget  Sound  Area  are 
discharged  into  the  Puyallup,  Stillaguamish,  Cedar- 
Green.  and  Skagit-Samish  Basins  and  to  related 
marine  waters.  Implementation  ot  the  adopted  Ireslt 
water  (intrastate)  quality  standards  will  provide  for 
the  improvement  of  water  quality. 


Present  and  Future  Needs 

Slate  and  Federal  water  quality  standards  pro- 
vide the  baseline  from  which  present  and  future  needs 
for  water  quality  control  are  determined.  Iabte3-4 
summarizes  water  quality  standards  for  marine  and 
fresh  waters  adopted  by  the  State  of  Washington 
under  the  Water  Quality  Act  ot  ll>o5. 

I'lie  population  equivalent  of  waste  generated 
before  treatment  in  the  Puget  Sound  Area  is  pro- 
jected to  amount  to  18,531 , (XX)  in  l‘)80,  23,588,000 
in  2()(X).  and  2K.')44.(XX)  in  2020.  Projected  waste- 
loadings  by  time  and  basin  are  shown  in  Table  3-5. 
These  potential  loadings  provide  our  basis  for  detailed 
planning  and  cost  estimation  for  waste  treatment. 

Minimum  streamflows  required  to  assimilate 
treated  wastes  are  given  in  Table  3-6. 

The  success  of  water  quality  control  measures 


PHOTO  3 3.  West  Point  treatment  plant,  Seattle 
This  plant,  which  discharges  its  effluent  into  Puget 
Sound,  is  the  largest  sewage  treatment  facility  in  the 
Northwest.  Municipality  of  Metropolitan  Seattle 
Photo 


depends  upon  ( 1 ) adequate  collection,  treatment  and 
dispersal  facilities  for  wastes  discharged  into  marine 
waters  and.  (2)  secondary  treatment,  where  effluents 
are  discharged  into  streams,  and  (3)  advanced  (or 
tertiary)  treatment  where  necessary  to  preserve  water 
quality  in  lakes  and  impoundments  or  headwater 
areas.  All  activities  which  discharge  wastes  into  the 
waters  or  affect  water  quality  must  provide  all  known 
available  and  reasonable  methods  of  treatment  and 
control.  Likewise,  land  use  activities  should  be 
controlled  to  minimize  the  introduction  of  sediment 
ot  other  pollutants  into  stream  sources.  The  separa- 
tion of  storm  and  sanitary  sewers  and  adequate 
treatment  plant  operation  becomes  increasingly  im- 
portant in  reaching  water  quality  goals.  Sanitation 
requirements  lor  commercial  vessels,  live  aboard 
vessels,  pleasure  boats  and  moorages  are  also  im- 
portant in  achieving  compliance  with  standards.  Areas 
having  a high  priority  for  waste  collection  and 
treatment  facilities  are  located  in  the  major  urban- 
industrial  complexes  of  Bellingham.  I verett.  Seattle 
and  Tacoma. 

A complete  discussion  of  water  quality  is 
contained  in  Appendix  XIII.  Water  Quality  Control. 


TABLE  3 4.  Water  quality  classifications  and  criteria,  Puget  Sound  Area 


Water  Quality 
Standards 

Class  A A 
E xtraordinary 

Class  A 
E xcellent 

Class  B 
Good 

Class  C 
Fair 

F resh 

Marine 

Fresh 

Marine 

Fresh 

Marine 

Fresh 

Marine 

Cohform 

50 

70 

240 

70 

1.000 

1.000 

1,000 

1.000 

MPN 

MPN 

MPN 

MPN 

MPN 

MPN 

MPN 

MPN 

Dissolved  Oxygen 

95 

7 0 

8 0 

6 0 

65 

5 0 

5 0 

4 0 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

Temperature 

60°  F 

55°  F 

o 

65  F 

61°F 

70°F 

o 

66  F 

75  °F 

72°F 

pH 

6 58  5 

788  5 

6 58  5 

7885 

65  8 6 

7.8  8 5 

6 090 

7090 

Turbidity 

5 

5 

5 

5 

10 

10 

10 

10 

JTU 

JTU 

JTU 

JTU 

JTU 

JTU 

JTU 

JTU 

Toxicity 

Shall  be 

below  those  of  public 

health  significance,  or 

which  may 

cause  acute 

or  chronic 

toxic  conditions  to  the  aquatic  biota,  or  which  may  adversely  affect  any  water  use 

Aesthetic  Values 

Shall  not  be  impaired  by  the 

presence  of 

materials  or  their  effects,  excluding  those  of 

natural  origin,  vvhich  offend  the  senses  of  sight,  smell,  touch,  or  taste 

Source  Appendix  XIII.  W at'*r  Quality  Control 


TABLE  3-5.  Water  quality  control,  projected  before 
treatment  raw  wastes  generated,  Puget  Sound  Area 
(1000  population  equivalents) 


Basin 

1965 

1980 

2000 

2020 

Nooksack  Sumas 

2.031 

3.102 

3,624 

4.087 

Skag't  Sarmsh 

1 048 

1.881 

2.352 

2,063 

Stillaguamish 
Whidbey  Camano 

349 

530 

1.057 

1.937 

Islands 

24 

89 

141 

186 

Snohomish 

7.169 

5,886 

6.079 

6.057 

Cedar  Green 

V348 

2,359 

3,986 

6,658 

Puyallup 

839 

1,226 

2 173 

3.182 

Nisqually  Deschutes 

139 

189 

338 

584 

West  Sound 

236 

570 

957 

1.334 

E Iwha  Dungenesss 

3.264 

2.682 

2 857 

2.813 

San  Juan  1 slands 

11 

17 

24 

43 

Puget  Sound  Area 

T ota) 

16,458 

18.531 

23,588 

28.944 

Source  Appendix  XIII,  Water  Quality  Control 


TABLE  3-6.  Minimum  flow  requirements,  cfs,  Puget 
Sound  Area 1 


River  and  Location^ 

1980 

2000 

2020 

Nooksack.  Lynden 

180 

350 

725 

Skagit,  Mount  Vernon 

240 

435 

650 

Stillaguamish,  Stanwood 
Snoqualmie,  North 

140 

270 

415 

Bend-Snoqualmie 

10 

20 

25 

Skykomish,  Monroe 

150 

285 

335 

Snohomish,  Snohomish 

400 

750 

890 

Puyallup,  Puyallup 

106 

245 

270 

White,  Puyallup 

46 

120 

135 

Puyallup.  T acoma 

140 

210 

240 

1 Minimum  flow  estimates  based  on  wastes  receivmq  secon 
dary  treatment 

^’Minimum  flow  estimates  4or  West  Sound,  Elwha  Dungeness. 
Whidbey  Camano,  San  Juan,  Cedar -Green  and  NisquaUy 
Deschutes  Basins  have  not  been  developed 
Souice  Appendix  XIII,  Water  Quality  Control. 
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NAVIGATION 

General 

The  navigation  resources  ot  the  Puget  Sound 
Area,  combining  deep  water  easily  accessible  front  the 
Pacific  Ocean  with  sheltered  waterways  is  a signifi- 
cant heritage.  The  maintenance  of  this  resource 
requires  cooperative  planning  on  a continuous  basis 
to  ensure  that  the  needs  for  commercial  develop- 
ments are  met  in  a manner  which  protects  the  unique 
environment.  The  navigation  use  of  the  Puget  Sound 
Area  has  been  one  of  the  several  reasons  for  its  rapid 
economic  growth.  Seven  major  ports  and  a number  of 
minor  ports  now  serve  the  Area.  The  controlling 
depth  at  most  harbor  entrances  is  practically  un- 
limited while  at  waterways  and  at  berths  alongside 
docks,  the  controlling  depth  varies  from  25  to  70 
feet.  Hie  Puget  Sound  Area  ports  arc  among  the  lew 
natural  harbors  of  the  world  which  can  handle  "super 
bulk  carriers,"  such  as  the  “Manhattan"  which  has  a 
dralt  of  51  feet  fully  loaded. 

Most  commercial  navigation  occurs  on  Puget 
Sound  and  adjacent  marine  waters  with  port  facilities 
located  along  the  shoreline  of  natural  harbors.  How- 
ever, extensive  use  has  been  made  of  portions  ol  river 
estuaries  in  the  Snohomish  and  Cedar-Green  Basins 
where  channels  have  been  dredged  7 and  5 miles, 
respectively,  above  the  mouth  ol  the  Snohomish  and 
Duwamish  Rivers. 

There  are  52  active  port  districts  in  the  Puget 
Sound  Area,  with  the  major  ports  located  at  Seattle. 
Tacoma.  Olympia,  Bellingham.  Port  Angeles.  Port 
Townsend,  Kvcrett,  and  Anacortes.  A full  range  of 
facilities  required  to  handle  both  bulk  and  general 
cargo  efficiently,  including  containerization  facilities 
and  back-up  areas  are  available.  Total  foreign  and 
domestic  coastwise  and  domestic  internal  waterborne 
commerce  of  the  Puget  Sound  Area  increased  from 
51  million  tons  iri  1952  to  almost  42  million  tons  in 
1 ')<,(>.  The  average  annual  rate  ot  growth  during  this 
period  was  about  2 A percent.  In  1964.  4X.000 
persons  were  employed  in  work  related  to  waterborne 
commerce,  and  the  direct  value  ol  related  goods  and 
services  was  estimated  to  be  I I billion  dollars. 

There  are  22  federally  authorized  ttver  and 
harbor  projects  in  the  Puget  Sound  Area,  providing 
lot  construction  of  channels  and  breakwaters,  annual 
maintenance  dredging,  and  snagging  and  clearing  of 
debris. 


The  waterfront  terminal  facilities  in  the  Puget 
Sound  Area  serve  an  industrial  complex  which  de 
pends  on  waterborne  commerce  to  enhance  its 
competitive  market  position.  Water  transport- 
oriented  industries  had  in  use  approximately  5,200 
acres  of  land  hi  1 005,  while  approximately  2,300 
acres  ol  land  were  used  for  terminal  facilities. 

Many  of  the  ports  provide  small  boat  moorage 
facilities  for  recreation  boating  and  accommodations 
for  commercial  fishing  fleets.  The  registered  pleasure 
boat  ownership  was  about  62.000  in  1066,  creating 
heavy  demands  on  small  boat  facilities.  \ survey  in 
1966  of  a representative  sample  ot  registered  pleasure 
boat  owners  revealed  a significant  need  for  additional 
moorages  above  the  16.000  public  rental  moorages 
provided  in  that  yeai.  The  Area  has  one  ol  the  highest 
per  capita  participation  rates  in  pleasure  boating  ot 
any  major  population  center  of  the  Nation. 

Present  and  Future  Needs 

Significant  growth  in  foreign  and  domestic 
coastwise  and  domestic  internal  commerce  is  pro- 
jected over  the  50-year  study  period  with  the  total 
tonnage  I rcasted  to  rise  from  42  million  tons  in 
1966  to  urly  252  million  tons  by  2020.  Additional 
lands  will  be  required  tor  terminal  facilities  to  service 
these  projected  tonnages,  as  well  as  meeting  the  needs 
ol  water  transport-oriented  industry  . The  future  land 
needs  have  been  projected  at  17,150  acres  by  1 9X0. 
29,010  acres  by  2000,  and  about  4 1 ,500  acres  by  the 
year  2020.  Harbor  and  channel  deepening  projects 
would  be  required  to  insure  that  with  a growing  trend 
to  deeper  drafts  all  ships  can  be  served  in  the 
waterway  s and  berths  ol  the  Area.  Channel  depths  of 
over  100  feet  would  be  needed  in  some  locations. 
Pleasure  boating  wet  moorage  demand  is  forecast  at 
45,79(1  moorages  in  1 9x0,  79.X70  moorages  in  2000. 
and  145.440  moorages  by  2020.  A large  number  of 
breakwater-protected  marinas  would  be  required  to 
accommodate  these  demands  Table  5-7  summarizes 
the  navigation  needs  for  the  Area. 

Increased  efficiency  in  cargo  handling  and  land 
use  would  be  necessary  in  order  for  the  Area  ports  to 
remain  competitive.  Greater  cooperation  among  ports 
and  centralized  planning  are  indicated  as  means  of 
achieving  these  efficiencies. 

Planning  of  the  land  transportation  network, 
including  warehousing,  consolidation,  and  distri- 
bution facilities  for  integration  with  waterborne 
transportation  is  needed  to  take  advantage  of  such 


PHOTO  3 4.  Manhattan,  51  foot  draft  bulk  cargo  vessel  receiving  grain  from 
the  Hanford  Street  terminal  in  Seattle.  Port  of  Seattle  Photo 


TABLE  3 7.  Gross  navigation  needs,  Puget  Sound  Area 


1980  7000  7070 


8 as  ns 

Industrial 
& Terminal 

Lands 

(Acres) 

Sm  Boat 
Harbors 
(Moorages 

Waterborne 

Commerce 

( 1.000  tons) 

Industrial 
At  T ermmal 
Lands 
(acres) 

Sm.  Boat 
Harbors 
(Moorages) 

Waterborne 
Commerce 
( 1.000  T ons) 

Industrial 
& T e'mmals 
Lands 
(Acres) 

Sm  Boat 
Hart  tors 
(Moorages! 

Waterborne 
Commerce 
1 1 000  tons) 

Nook  sack  Sumas 

7.040 

990 

4.700 

3.480 

1.670 

17.700 

5.870 

2.700 

30.100 

Skagit  Sam ish 

7.970 

2 400 

8 700 

4.060 

3.930 

1?  700 

5.910 

6.540 

30. 100 

Stillaguamish 

400 

— 

7 70 

7 

1.500 

7 

Whtdbey  Camano 
Snohomish 

1 610 

3.770 

4.970 

3.800 

5.640 

6.300 

9.530 

10.900 

17.330 

10.690 

18.570 

50.000 

Cedar  Green 

6.650 

10970 

22.000 

7.300 

71.700 

37.600 

7.. 300 

41.700 

50.000 

Puyallup 

3.010 

4 350 

8.700 

4.950 

8.450 

19.000 

4,950 

16  400 

27.700 

Nisuually  Deschutes 

310 

1.170 

1.100 

7.550 

1.960 

6.400 

3.760 

7.700 

77.700 

West  Sound 

10.920 

2 

19600 

2 

32  900 

2 

E lwha-Du''<jeness 

480 

1 140 

1 700 

830 

1 970 

7.700 

1.170 

7.640 

4 700 

San  Juan 

2.810 

2 

1 

4.600 

1 

1 

7.650 

2 

Minor  Ports 

210 

16.100 

710 

76.500 

710 

43.000 

Pugpt  Sound 
T otal  Area 

17  130 

43.790 

66.800 

29.010 

79.870 

123.600 

41.500 

143.440 

251,900 

^ Industrial  and  terminal  land  needs  in  this  basm  are  not  forecasted  as  only  minor  development  is  anticipated 


Watprtiorne  commerce  protections  for  minor  torts  in  this  basin  are  included  with  total  forecast  for  all  minor  ports  in  the 

Area 
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innovations  as  containerization  and  unit  transport. 
I nvnonniental.  social,  and  aesthetic  considerations 
should  he  incorporated  into  navigation  developments 
to  avoid  degradation  of  the  valued  marine  environ- 
ment. I he  requirement  exists  for  the  proper  disposal 
of  dredged  materials  in  order  to  minimize  or  elim- 
inate possible  adverse  effects  on  the  environment. 
Public  demand  for  recreation  boating  facilities  has 
reached  significant  proportions  in  the  Area.  Accel- 
erated development  of  small  boat  facilities  would  be 
required  to  meet  this  need  and  permit  full  utilization 
of  the  recreation  coating  advantages  of  Puget  Sound 
and  adjacent  waters.  Means  for  proper  waste  col- 
lection from  commercial  vessels,  live  aboard  vessels 
and  pleasure  craft  should  be  provided.  A complete 
discussion  of  navigation  is  contained  in  Appendix 
VIII.  Navigation. 

POWER 

General 

Development  of  power  resources  in  the  Puget 
Sound  Area  is  an  important  factor  in  the  physical  and 
economic  growth  of  the  Pacific  Northwest.  Policies, 


plans  and  programs  for  the  conservation  and  bene- 
ficial use  of  the  Area's  water,  land  and  mineral 
resources  are  all  affected  by  power  development. 
Low-cost  power,  abundant  and  widely  available  is  an 
important  factor  in  expanding  industry  and  the 
general  economy  of  the  Area. 

Importation  of  power  began  in  the  early  l'MO's 
and  now  accounts  for  more  than  triple  the  energy 
produced  in  the  Area.  There  are  two  diesel-electric 
generating  plants  on  the  San  Juan  Islands  and  five 
steam-electric  plants  in  the  C'edar-Green  and  Puy  allup 
Basins,  installed  capacity  of  these  diesel  and  steam 
plants  total  about  200,000  kilowatts.  In  eight  of  the 
basins  there  are  22  hydroelectric  plants  with  approxi- 
mately 1 .200.000  kilowatts  of  installed  hydroelectric 
capacity.  The  San  Juan  Islands.  Wludbey -Camano 
Islands  and  Stillaguamish  Basin  have  no  hy  dropowet 
developments. 

The  Puget  Sound  Area  as  a producer  and 
consumer  ol  electric  power  is  expected  to  continue  to 
be  an  integral  part  of  the  Pacific  Northwest  power 
economy.  The  Area  is  served  on  a coordinated  basis 
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PHOTO  3 6.  Seattle  City  Light's  540  foot  Ross  Dam  during  one  of  the  few  instances  that  water  is  going  over  the  spillways 
Ross  Powerhouse  generates  up  to  450,000  kw  when  the  lake  is  full  Ross  Lake  has  a total  storage  of  1,405,000  acre  feet  and  a 
usable  storage  of  1 ,023,000  acre  feet  The  lake  is  kept  at  a reduced  level  from  October  1 to  March  15  each  year  to  provide 
120,000  acre  feet  of  storage  for  flood  control.  Seattle  City  Light  Photo 


FLOOD  CONTROL 


through  a number  of  interconnected  generating  and 
transmission  systems  which  the  Bonneville  Power 
Administration  system  provides  the  backbone.  At 
present  the  Northwest  is  almost  entirely  hydro 
supplied,  but  a shift  to  a mixed  thermal-hydro  system 
is  expected  to  be  well  underway  by  1 0X0.  when  the 
bulk  of  the  economical  hydro  energy  will  have  been 
developed.  Economic  hydro  peaking  capacity  may  be 
under  development  for  a considerable  period  after 
that  time.  The  Puget  Sound  Area  is  deficient  in 
electric  power  resources  and  is  expected  to  continue 
to  be  a large  importer  of  electrical  energy  from  the 
rest  of  the  Pacific  Northwest,  principally  the  Colum- 
bia Basin. 

The  seasonal  pattern  of  peak  and  energy  loads 
within  the  Area  is  characterized  by  low  summer  loads 
and  a winter  peak.  The  winter  peak  is  created  mostly 
by  electric  heating.  The  Area  is  generally  character- 
ized by  cool  summers  and  as  a result  there  is  very 
little  summer  air  conditioning  load.  Three  muni- 
cipally-owned  one  Federally -owned,  one  private 
utility  and  two  industrial  firms  produce  electrical 
energy  within  the  Area. 

Present  and  Future  Needs 

With  the  projected  population  expansion  and 
industrial  development,  the  Area's  electric  power 
requirements  are  projected  to  increase  from  the 
17.407  million  kwh  in  1965  to  400.000  million  kwh 
in  year  2020.  This  represents  an  overall  annual  rate  of 
growth  of  5.9  percent  for  the  55-year  period  to  2020. 
The  projected  electrical  energy  needs  of  the  Puget 
Sound  Area  are  shown  in  Table  3-8. 

A complete  discussion  of  power  is  contained  in 
Appendix  IX,  Power. 


General 

A total  ot  747.000  acres  of  land  in  the  Puget 
Sound  Area  arc  subject  to  floodwatei  damage  at  least 
once  in  every  100  years.  About  276,800  acres  are 
subject  to  overbank  flooding  along  the  mainxtem  of 
major  streams.  Flooding,  other  than  mainstem 
overbank  flooding,  is  discussed  under  Watershed 
Management. 

Flooding  by  overbank  flow  of  main-stem 
streams  occurs  on  bottom-lands  in  nine  of  the  eleven 
Puget  Sound  Area  Basins.  The  San  Juan  and 
Whidbey-Camano  Islands  have  relatively  small  water- 
sheds, and  because  of  light  rainfall,  overbank  flow 
flooding  is  a minor  problem.  Average  annual  flood 
damages  are  estimated  at  $7,122,000  for  the  Puget 
Sound  Area.  About  $6,200,000.  or  87  percent  of  the 
flood  damages  occurs  in  the  Skagit-Samish,  Sno- 
homish and  Nooksack  Basins. 

Only  portions  of  the  Green  and  Puyallup  River 
Basins  have  a level  of  flood  protection  to  the  standard 
required  for  urban  areas.  The  lower  Puyallup  River 
Basin  is  protected  against  floods  with  recurrence 
intervals  in  excess  of  100  years  by  Mud  Mountain 
Dam  and  Reservoir  and  channel  improvements.  The 
Howard  A.  Hanson  Dam  and  Reservoir  has  sufficient 
storage  to  provide  in  excess  of  100-year  control  of 
Green  River  streantflow  to  a maximum  of  I 2,000  cfs 
at  Auburn. 

Some  agricultural  lands  are  protected  by  levee 
systems.  These  levees  are  for  the  most  part  the  result 
of  efforts  by  local  diking  and  drainage  districts, 
constructed  to  prevent  spring  flooding.  As  a result, 
levee  protected  agricultural  lands  are  still  subject  to 
winter  Hooding  which  occur  on  a frequency  that 
varies  from  about  once  every  two  to  eight  years. 


TABLE  3-8.  Projected  electric  power  requirements,  Puget  Sound  Area 


Year 

Population 
(1000  People) 

Per  Capita 
Requirement 
(kwh) 

E nergy 
(Million  kwh) 

Loads^ 

Averaye 

(lOOOkw) 

Peak 

(1000  kw> 

1965 

1,87? 

9,274 

17,407 

1,987 

3,453 

1980 

2,727 

17,700 

48.300 

5,530 

9,730 

2000 

4.300 

33.100 

142,500 

16,800 

30,270 

2020 

6.809 

58,700 

400,000 

47.700 

89.400 

* Includes  reserve  requirements 
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Source  Appendix  IX,  Power 


PHOTO  3-7  Flooding  of  homes  along  Snohomish 
River  during  November  1959  flood  which  was  result 
of  intense  winter  storms.  Damages  occurred  to 
cropland,  buildings,  equipment  and  transportation 
facilities  Corps  of  Engineers  Photo 


PHOTO  38  Flooded  crop  of  broccoli  which  was 
not  harvested  because  of  flooding  condition.  Soil 
Conservation  Service  Photo 
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PHOTO  39  Flood  plain  of  Snoqualmie  Valley  during  1965  winter  flood  of  2 to  5 year  recurrence  interval 
Corps  of  Engineers  Photo 
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Optimum  development  of  agricultural  lands  is  thus 
restricted. 

The  heavy  sediment  load  of  many  rivers  in  the 
Puget  Sound  Area  adds  to  flooding  problems.  Rivers 
deposit  sediment  where  the  stream  gradient  flattens 
front  the  steep  mountainous  area  to  the  flat  flood 
plain.  The  continued  deposition  of  sediment  adds  to 
overbank  flooding  conditions  by  reducing  channel 
carrying  capacity.  Asa  result  the  upper  reaches ol  the 
flood  plains  are  subject  to  frequent  changes  in  river 
channel  location  and  direction.  Bank  erosion  and  loss 
of  valuable  farmlands  are  typical  occurrences. 

Present  and  Future  Needs 

The  degree  of  flood  protection  should  be 
compatible  with  the  present  and  projected  future  use 
of  the  flood  plain  lands.  The  objectives  of  flood 
protection  established  for  this  studs  vary  according 
to  the  type  and  intensity  of  existing  and  anticipated 
developments.  The  objective  for  urban  and  industrial 
lands  is  at  least  a 100-year  level  of  protection,  for 
prime  agricultural  lands  with  a high  density  of  farm 
buildings  and  residences,  a 50-vear  level  of  protection 
is  recommended,  and  for  other  agricultural  lands,  a 
25-year  level  ol  protection.  For  recreation  and  related 
use  lands,  a 10-15  year  protection  is  suggested. 

Most  of  the  flood  plain  lands  along  the  princi- 
pal rivers  are  in  need  of  measures  to  prevent  flood 
damages.  These  measures  include  a flood  plain  man- 
agement program  for  each  basin,  as  well  as  necessary 
and  justifiable  structures  Without  additional  protec- 
tion, damages  would  increase  with  more  intensive 
agricult  ual.  urban  and  suburban  development,  expan- 
sion of  transportation  facilities  and  utilities,  and 
construction  of  other  facilities  such  as  fish  hatcheries. 
The  projected  damages  are  summarized  by  basin  in 
I able  3-9. 

A complete  discussion  of  flood  control  is 
contained  in  Appendix  XII,  f lood  Control. 

WATERSHED  MANAGEMENT 
General 

Watershed  management  ts  concerned  with  the 
use  and  care  of  the  land  and  vegetative  cover  that 


TABLE  3-9.  Average  annual  flood  damages  present 
and  future  conditions  at  existing  levels  of  protection 
and  at  1966  prices  (in  thousands  of  dollars) 


1966 

1980 

2000 

2020 

Nooksack-Sumas 

863 

1,210 

1,970 

3.350 

Skagit  Samish 

3.020 

4.340 

7.060 

12.030 

Stillaguamish 

256 

380 

690 

1,310 

Snohomish 

2,310 

3.520 

6.370 

13,100 

Cedar  Green 

447 

780 

1.700 

3.740 

Puyallup 

too 

151 

301 

602 

Ntsqually  Deschutes 

57 

69 

110 

160 

West  Sound 

51 

68 

100 

158 

Elvwha-Dungeness 

28 

38 

54 

80 

Total 

$7,122 

$10,556 

$18,355 

$34,530 

Source  Appendix  XII,  F lood  Control 


receives  the  precipitation,  and  with  the  management 
ol  the  water  that  runs  off  the  surface  or  percolates 
through  the  surface  into  the  ground  water  resource. 
When  watershed  areas  are  in  good  condition  the 
runoff  is  generally  equitable  and  the  water  of  good 
quality . Most  of  the  watersheds  in  the  Puget  Sound 
Area  are  in  relatively  good  condition  at  present.  The 
activities  of  man  or  natural  disasters  often  cause 
disruption  of  the  natural  hydrologic  cycle  and  lead  to 
changes  in  many  aspects  of  the  natural  environment. 

Urban  expansion,  logging,  roadbuilding,  and 
agriculture  have  increased  the  volume  and  intensity  of 
surface  runoff.  The  result  has.  in  some  areas,  been  a 
loss  of  soil  stability,  accelerated  erosion,  sedimenta- 
tion. stream  and  lake  pollution,  swamping,  and 
associated  damages  to  property  and  to  natural  re- 
sources. These  damages  are  widespread  and  cause 
injury  and  expense  to  the  general  public  In  addition 
to  a need  for  more  care  in  the  use  of  watersheds  and 
corrective  measures,  many  opportunities  exist  to 
enhance  various  elements  of  the  environment  through 
management  of  the  water  and  related  land  resource 
for  specific  objectives. 
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PHOTO  3 10.  Flooding  small  creek  during  excess 
winter  tains  due  to  inadequate  culvert  and  drainage 
channel  capacity  Soil  Conservation  Service  Photo 


PHOTO  3-11.  Example  of  erosion  and  sediment 
transport  resulting  from  development  where  forest 
cover  and  topsoil  have  been  removed.  Soil 
Conservation  Service  Photo 


PHOTO  3 12  Interstate  H ighway  5,  north  of  Seattle 
where  established  planting  of  a variety  of  ground 
cover  beautify  and  help  stabilize  steep  raw  cut  slopes 
and  fills  Soil  Conservation  Service  Photo 


Present  and  Future  Needs 

There  are  747,000  acres  in  the  Puget  Sound 
Area  subject  to  floodwater  damage  at  least  once  in 
every  UK)  years.  About  276,800  acres  are  subject  to 
overbank  Hooding  from  the  mainstem  of  major 
streams  and  require  mainstem  control,  previously 
described  under  blood  Control.  However,  these  same 
aieas  are  also  subject  to  flooding  from  excess  precipi- 
tation or  other  causes  in  the  absence  of  mainstem 
overflow.  Consequently  these  276,800  acres,  as  well 
as  470,200  acres  of  upstream  and  tributary  area, 
require  flood  prevention,  drainage,  and  other  water 
management  measures  within  the  scope  of  watershed 
management  activities.  Care  has  been  taken  to  pre- 
vent double  counting  of  development  needs.  Irri- 
gation development  requirements,  while  a facet  of 
watershed  management,  are  presented  under  Irri- 
gation. 

Projections  of  population  and  economic  growth 
indicate  accelerating  demands  on  the  Area's  land  and 
water  resources.  Urban  and  industrial  use  would 
require  intensive  development  of  additional  land  by 
the  year  2020.’  Production  of  food  and  fiber  from 
the  Area's  forest  and  agricultural  lands  would  he 
increased  through  improved  management,  utilization 
of  waste  products  and  improved  technology,  at  the 
same  time  these  lands  are  receiving  mounting  pressure 
tor  other  uses,  particularly  outdoor  recreation 

These  and  other  land  use  developments  in  the 
Puget  Sound  Area  would  require  a greatly  accelerated 
program  of  watershed  management  for  the  protection 
of  land  and  water  values.  Currently  the  program  is 
more  than  50  percent  deficient  in  meeting  the 
optimum  needs  of  the  Area.  In  addition  to  making-up 
the  current  deficit,  future  watershed  management 
planning  should  be  made  an  integral  part  of  such 
development.  Research  and  data  collection  are 
needed  in  the  fields  of  hydraulic  characteristics, 
sedimentation,  beach  erosion,  channel  erosion,  and 
soil  surveys. 

Where  watershed  land  is  designated  for  a 
specific  use;  e.g.,  recreation,  municipal  and  industrial 
water,  or  water  quality  control,  management  prac- 
tices peculiar  to  that  use  would  be  needed.  On  lands 
which  serve  multiple  uses,  such  as  farming  and 
recreation,  forestry  and  recreation,  forestry  and  water 
quality,  and  so  on,  management  practices  to  prevent 
deterioration  of  the  natural  environment  would  be 

^See  Table  ? 1 and  ? ?3,  Appendix  XIV,  Watershed  Manaqe 
ment. 


needed.  For  this  category  of  practices,  the  needs 
would  grow  as  population  of  the  Area  increased. 

The  upstream  and  tributary  area  subject  to 
floodwater  damage  is  approximately  25  percent 
forest  and  rangeland,  til  percent  cropland,  and  14 
percent  more  intensively  developed  land.  Damages  are 
estimated  at  S8, 822.000  annually.  I his  is  in  addition 
to  the  overbank  flood  damage  estimates  presented  in 
the  section  on  I lood  Control. 

The  area  of  forested  land  is  not  considered  to 
require  flood  prevention  or  flood  control  measures 
under  conditions  ot  use  in  1 ‘>f»7.  but  would  require 
such  protection  as  use  changes  Ctopland  should  have 
protection  from  floodwater  damage  to  enable  higher 
yields.  Intensively  used  land  requires  a lOO-vvar  level 
of  protection.  Some  croplands  and  other  lands  are 
mingled  with  transportation  and  other  improvements 
and  require  intermediate  levels  ot  protection  that 
should  be  determined  by  individual,  detailed  analy  sis 

Soil  erosion  reduces  the  value  o|  the  land  and 
contributes  to  streambed  sediment  loads,  channel 
deterioration,  and  sedimentation  o|  reservoirs  and 
estuaries.  I ikewise.  the  deposition  ot  a i earn  sedit  tent 
in  lower  channel  areas  reduce'  th  flood-carrying 
capacity  of  streams  and  tnv  eases  iverland  flooding, 
stream  channel  braiding  and  bank  viosion.  Sediment 
also  has  adverse  affects  upon  qualiiv  ot  vvatei  lor 
human  consumption  and  industrial  use.  and  tin  tish 
and  wildlife.  Nearly  all  of  the  land  in  th  I’ttget  Sound 
Area  is  periodtcallv  s 1 1 b t e c t to  cu-siot  I he  combined 
areas  ot  agricultural,  lores!,  and  urban  land  i quiring 
continued  protection  and  rehabilitation  measures, 
amounts  to  a total  ot  x ,404.200  acres. 

Streambank  eiosion  and  braiding  conditions  are 
heavy  producers  ol  channel  sediment.  Precise  needs  in 
this  area  are  not  known  However,  about  1 ,000  miles 
of  mainstem  and  tributary  channel  banks  are  esti- 
mated to  need  measures  for  rehabilitation  and  pro- 
tection. 

f orty  -.hrec  percent  ol  the  lands  covered  by  the 
soil  survey  in  the  Puget  Sound  Area  is  found  to  have 
drainage  problems  which  affect  their  use  for  food  and 
fiber  production,  urban  development,  and  otiier 
purposes,  including  construction  Acreages  requiring 
flood  prevention,  watershed  protection  and  rehabili- 
tation measures  and  other  water  management  for 
agricultural  and  urban  uses  are  shown  by  time  periods 
in  Table  .1-10. 

Beaches  are  the  relatively  unstable  transition 
zone  where  the  land  mass  and  the  tidal  waters  meet. 
Beaches  in  the  Puget  Sound  Area  tire  relatively 
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narrow  except  in  the  vicinity  of 

major  rivers  and 

considered  to 

be  in  need  of  stabilization  and/or 

along  certain  coves  and  bays.  Ii 

i the  Skagit  and 

rehabilitation. 

In  some  places  the  erosion  is  advancing 

Nooksack  Basins,  among  others,  some  tidal  areas  have 

at  an  average 

rate  in  excess  of  one 

foot  per  year.  A 

been  reclaimed  by  seawall  dikes  and  used  for  fanning. 

study  is  required  to  fully  evaluate 

needs  for  beach 

These  dikes  are  subject  to  damage 

by  wave  action.  A 

protective  measures  and  for  determining  applicable 

considerable  portion  of  the  wave-cut  terrace  along  the 

means  of  be 

ach  erosion  control. 

flic  estimated 

eastern  shore  of  the  Puget  Sound  is  occupied  by 

distribution  of 

beach  erosion  is  shown  in  Table  7-1  1. 

railroad  rights-of-way. 

The  reader  is  referred  to  Appe 

ndix  XIV,  Water- 

The  Area  has  over  2,000 

miles  of  marine 

shed  Management  for  further  details. 

shoreline,  of  which  approximate 

Iv  187  miles  are 

TABLE  3-11.  Erosion  reduction  needs,  Puget  Sound  Area 

Stroambank  Erosion 

Basins 

Braiding 

Severn 

Moderate 

Beach  Erosion 

(feet) 

(feet) 

(feet) 

(miles) 

Nooksack  Sumas 

191,000 

89.800 

93.600 

5. 

Skagit  Samish 

24.400 

89,200 

61,800 

20 

Stillaguamisb 

8,000 

245.500 

77.000 

5 

Snohomish 

44.000 

98.000 

92,000 

12 

Cedar -G  reen 

... 

143,750 

124.950 

35 

Puyallup 

77.000 

54,750 

72,700 

5 

Nisqually  Deschutes 

14.350 

60,650 

66.750 

West  Sound 

5.150 

10.650 

11,250 

39 

Whidbpy  Carrtano  Islands 

— 

31 

San  Juan  1 stands 

... 

— 

20 

E Iwha  Dungeness 

2,700 

12,550 

15 

Total  measures 

363.900 

795,000 

612.600 

187 

Source  Appendix  XIV.  Watershed  Management 


RECREATION 

General 

The  water  ami  related  lands  of  the  Puget  Sound 
Area  are  national!)  and  internationally  recognized  lor 
their  recreational  use  and  potential.  The  outstanding 
physical  features  of  the  Area  include  extensive 
mountain  ranges  and  forests,  streams,  lakes,  and 
marine  waterways  which  provide  opportunities  for 
many  diverse  forms  ol  outdoor  recreation  activities. 

The  total  use  of  recreation  resources  in  the 
Area  was  estimated  to  he  5K  million  recreation  days 
in  1%0,  ol  which  about  25  million  recreation  days 
were  lor  water-related  activities.  Demands  lor  water- 
related  activities  arc  expected  to  reach  178,700,000 
recreation  days  by  the  year  2020,  representing  a 
six-lold  increase  over  l‘>60. 

Present  and  Future  Needs 

Competing  land  and  water  uses  impair  and 


restrict  the  public  use  of  these  resources  for  recre- 
ation. For  example,  residential  developments,  shore- 
line roads  and  railroads,  and  private  ownership  of 
waterfront  and  tidal  areas  restrict  the  use  of  marine 
resources  for  public  enjoyment.  Increasing  stretches 
of  tideland  and  beach  arc  being  filled  or  dredged  to 
accommodate  residential  and  commercial  uses.  In 
several  localized  situations,  pollution  Inis  reduced  the 
value  of  water  for  recreational  use. 

The  Area  contains  a wealth  of  outdoor  re- 
sources and  many  of  these  resources  are  presently 
unusable  or  unavailable  to  the  public  and,  therefore, 
do  not  contribute  to  the  supply  of  outdoor  recreation 
opportunities.  The  current  demand  for  water  related 
opportunities  exceeds  the  existing  supply  ol  outdoor 
recreation  facilities.  Over  60  percent  of  outdoor 
recreation  use  occurs  during  the  summer,  and  more 
than  one-half  of  this  use  takes  place  on  weekends. 
During  heavy  use  periods  recreation  areas  are  over- 
crowded, especially  those  within  or  near  urban  areas. 
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PHOTO  3 13  Typical  camping  experience  in 
National  Forest  Parks  U S.  Forest  Service  Photo 


PHOTO  3 IT  Outdoor  recreational 

i input  ti  mt if  . ut  the  Pi ii|p!  Sound  Area  are  many 
and  varied  Honebuck  'iding  it  base  of  Mount 
Ft  a met  14  4 10  feet  Washington  State 
Department  ot  Commerce  and  Economic 
Development  Photo 


PHOTO  3 15  Pleasure  boating  is  possible  from 
the  door  steps  of  all  major  population  centers  in 
the  Puget  Sound  Area.  Elliott  Bay  with  Seattle 
skyline  as  backdrop  Washington  State 
Depat  tment  of  Commerce  and  Economic 
Development  Photo 
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\\  it li  the  increasing  concentration  ot  population 
in  metropolitan  anil  suburban  areas,  the  need  to 
escape  front  man-made  confines  to  outdoor  recre- 
ation areas  is  expected  to  increase.  About  one-halt  ot 
the  future  outdoor  recreation  demands  and  needs  are 
anticipated  to  occur  in  and  near  the  major  metro- 
politan centers 

The  project  water-related  recreational  needs  are 
summarized  in  I able  .'-12. 

TABLE  3 12.  Present  and  future  water-related  recrea 
tion  needs,  Puget  Sound  Area 


1000  Recreation  Days 


Basin 

I960 

1980 

2000 

2020 

Nook  sack  Sumas 

2.100 

4.100 

7,800 

14,400 

Skagit  Sarmsh 

2.200 

4 300 

8,300 

15.200 

Stillaguarmsh 

830 

1.600 

3,000 

5.500 

Whidbey  Camano 
Island 

1.500 

3.000 

5.800 

10,800 

Snohomish 

3,600 

7.200 

15,000 

26.000 

Odar  Green 

4.700 

9,400 

18,100 

33,600 

Puyallup 

2.500 

5 000 

9 700 

18.000 

Nisqually  Deschutes 

2.100 

4,200 

8,000 

14,900 

West  Sound 

4.000 

8 100 

15,700 

29,200 

f Iwha  Dungeness 

650 

1,300 

2 500 

4,600 

Sai'  Juan  Islands 

1 .000 

1,900 

3,500 

6,500 

T otai  for  Area 

25,180 

50,100 

96.400 

178,700 

Source  Appendix  X, 

Recreation 

Only  the  water-oriented  recreation  needs  were 
considered  in  this  study.  Such  needs  consist  of 
swimming,  boating,  sailing,  water-skiing,  camping, 
picnicking,  and  hiking.  Swimming  is  projected  to  be 
the  most  popular  recreational  activity  followed 
closely  by  boating,  camping,  picnicking,  and  hiking. 

Satisfaction  of  these  demands  would  require 
land  acquisition  and  facility  developments  inter- 
spersed throughout  the  Area,  with  emphasis  on  urban 
recreational  development  and  salt  water  shoreline 
acquisition  and  development. 

A complete  discussion  ot  recreation  is  con- 
tained in  Appendix  X,  Recreation,  including  several 
studies  and  programs  designed  to  protect  significant 
salt  and  fresh  water  shorelines  and  recreation  re- 
sources. 


FISH  AND  WILDLIFE 


General 

The  varied  marine,  forest,  stream,  and  moun- 
tain environments  in  the  Puget  Sound  Area  support  a 


wide  and  abundant  variety  ol  fish,  shellfish  and 
wildlife.  Many  of  these  resources  are  close  to  the 
metropolitan  centers  of  the  Area  and  offer  a wide 
range  of  commercial  and  recreational  opportunities 
that  are  unique. 

In  Il*n5,  sport  angler-use  was  estimated  at 
5,720,800  angler-days,  of  which  approximately  35 
percent  involved  anadromous  fish,  ('1  percent  resi- 
dent fish.  I percent  marine  lisli  and  2 percent 
shellfish.  This  amount  of  angler  use  was  valued  at 
S10,34b.200.  Die  commercial  catch  for  1965 
amounted  to  44.252.000  pounds,  with  a total  value 
to  the  fishermen  of  $6,345,400.  An  estimated 
847.000  hunter-days  were  spent  in  wi  Id  li  t c use 
pursuits.  Such  use  is  conservatively  valued  at 
$4,325,700.  The  fish  production  capabilities  of 
various  Aiea  waters  are  considered  good  to  excellent. 

Wildlife  is  a product  of  the  land  and  vegetative 
cover.  The  type  or  species,  and  number  of  animals  or 
birds  found  in  an  area,  is  dependent  upon  the 
quantity  and  quality  of  the  habitat.  The  basic 
elements  of  habitat,  food,  cover  and  water  vary  in 
type,  quantity  and  quality  as  a result  of  existing 
climatic  conditions,  soil  and  topography,  bach  unit  or 
area  of  habitat  has  a specific  capacity  to  support 
wildlife.  Wildlife  cannot  migrate  to  another  area  it  a 
home  territory  is  denuded  of  vegetation  for  some 
other  use.  The  "other  areas"  are  already  supporting 
wildlife  at  the  habitat  carrying  capacity.  Human 
population  demands  for  agricultural,  urban  and 
industrial  uses  occur  almost  exclusively  at  low  ele- 
vations, the  area  of  highest  productivity  tor  wildlife. 
Consequently,  human  competition  is  direct  and  criti- 
cal to  wildlife  survival. 

Present  and  Future  Needs 

Future  demand  for  hunting  and  fishing  is 
expected  to  increase  substantially  due  to  population 
growth,  rising  personal  income,  increased  leisure  time, 
case  of  transportation  and  mobility,  improved  and 
reasonably  priced  equipment,  and  the  continued 
assurance  of  access  to  the  fish  and  wiidlile  resource. 

The  fish  and  wildlife  needs  projected  in  terms 
of  user-days  are  shown  in  I able  3-13.  In  deriving  the 
needs  the  assumption  was  made  that  present  fishing 
and  hunting  success  levels  would  be  letained. 

Numerous  problems  and  conflicts  resulting 
from  population  increases  associated  with  industrial, 
urban,  and  suburban  expansion  would  need  to  be 
resolved  because  they  affect  the  overall  demands  for 
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PHOTO  3 16.  Mountain  goat,  in  Cascade  Mountains 
which  form  Puget  Sound  Area's  eastern  border, 
provides  object  for  energetic  hunters.  Washington 
State  Department  of  Game  Photo 


PHOTO  3 17  Pheasant  released  from  State  game 
farms  are  hunted  throughout  the  Puget  Sound  Area. 
Washington  State  Department  of  Game  Photo 


PHOTO  3 18.  Geoducks,  huge  clams  that  are 
harvested  from  the  shoreline  of  Puget  Sound,  weigh 
as  much  as  6 pounds.  Washington  State  Department 
of  P isheries  Photo 


PHOTO  3 19  Excellent  catch  of  rainbow  trout  from 
Bay  Lake,  located  in  West  Sound  Basin,  Washington 
State  Department  of  Game  Photo 


fish,  shellfish.  ;nui  wildlife.  These  developments  lend 
to  reduce  the  natural  production  capacities  of  essen- 
tial environments.  The  major  problems  which  affect 
fish  production  ate  listed  in  Table  T-l-T  Some  ol 
these  limitations  occur  naturally , while  others  result 
from  man-made  activities.  The  most  significant  prob- 
lems affecting  wildlife  are  the  direct  and  immediate 
conflicts  with  carry  tng  capacity. 


Supplemental  legislation  is  needed  to  conserve 
and  enhance  fish  and  wildlife  resources  and  habitat-.. 
Public  awareness,  improved  technology,  and  manage 
menl  programs  are  essential  to  maintaining  adequate 
levels  ol  fish  and  wildlife  under  conditions  ot 
increased  population.  More  detailed  information  is 
presented  in  Appendix  XI.  fish  and  Wildlife. 
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TABLE  3-13.  Summary  of  fish  and  wildlife  needs,  Puget  Sound  Area 


Units 

1965 

1980 

2000 

2020 

Sport  F ishing 

1 ,000  User  Days 

5,721 

9,489 

15.245 

24.546 

Hunting 

1,000  User  Days 

847 

1.635 

2,651 

3.271 

Commercial  Fishing 

1 ,000  Pounds 

44,252 

52,565 

72.178 

93,977 

Source  Appendix  XI , F ish  and  Wildlife 

TABLE  3-14.  Major  limiting  factors 

on  fish  production  in  the  Puget  Sound  Area1 

Limiting  F actors 
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Basin 

LL 

_J 

z 

2 

LU 

D 

Q. 

CL 

< 

cc 

tn 

Nooksack  Sumas 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Skagit  Samish 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Stillaguarmsh 

X 

X 

X 

X 

X 

X 

X 

Whidbey  Camano 

X 

V 

X 

Snohomish 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cedar  Green 

X2 

X 

X 

X 

X 

X 

X 

X 

X 

Puyallup 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Nisqually  Deschutes 

X3 

X 

X3 

X3 

X3 

X 

X 

X 

West  Sound 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

E Iwha-Dungeness 

X 

X 

X 

X 

X 

X 

X 

X 

X 

San  Juan 

X 

X 

X 

^ Further  defined  in  each  basin  discussion. 
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Cedar  Basin  only. 

^ Nisqually  Basin  only. 
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Source  Appendix  XI , F ish  and  Wildlife. 


BASIS  OF  PLANNING 

Desires  of  Local  People 

General.  The  views  of  local  interests  were 
gathered  at  three  public  hearings  conducted  at  the 
beginning  of  the  studs  in  1‘>M.  These  views  were  an 
expression  of  problems  and  needs  in  each  of  the 
eleven  major  drainages  comprising  the  Study  Area. 
This  public  expression,  together  with  the  findings  by 
the  technical  committees,  provided  the  primary 
source  of  input  for  plan  formulation.  During  the 
technical  studies,  as  well  as  the  formulation  of  the 
Comprehensive  Plan,  continuing  liaison  with  local 
residents,  organizations,  and  agencies  was  maintained, 
formal  and  informal  discussions  were  held  with 
individuals  and  groups  of  residents  in  the  various 
parts  ot  the  Area  Pielimmary  plans  were  presented  to 
the  county  representatives  for  information  and 
comment,  as  weie  the  findings  by  the  technical 
committees  on  the  needs  of  the  Puget  Sound  Area 
projected  through  the  year  2020.  The  alternatives 
under  consideration  dining  the  planning  process  also 
were  discussed  w it h planning  organizations  of  the 
counties.  I very  consideration  was  given  to  the 
viewpoints  expressed  by  individuals  representing  both 
public  and  private  sectors. 

Prior  to  the  public  hearings  held  in  October 
1964,  extensive  efforts  were  made  to  inform  the 
public  about  the  study  . A conference  to  furnish 
information  about  State  and  f ederal  objectives  was 
held  15  July  1964,  with  the  governor  of  the  State  of 
Washington.  The  conference  was  attended  by  repre- 
sentatives of  the  participating  Federal  and  State 
agencies  and  responsible  bodies  engaged  in  water 
resource  planning  and  development  from  the  twelve 
counties  within  the  Study  Area.  Preceding  the  public 
hearings,  separate  meetings  were  held  with  the  county 
commissioners  of  each  of  the  twelve  counties,  other 
public  officials,  and  the  principal  users  and  developers 
of  water  in  the  Puget  Sound  Area.  The  notice  of 
public  hearings  and  the  information  bulletin  were 
mailed  25  September  1964,  to  federal.  State,  county 
and  local  officials,  to  newspapers,  radio  and  television 
stations,  and  to  individuals  representing  a large 
cross-section  of  the  general  public.  A pamphlet 
containing  the  statements  of  Federal  and  State 


agencies  participating  in  the  study  was  prepared  to 
supplement  the  inhumation  bulletin,  and  was  dis- 
tributed to  the  public  at  the  heatings 

Public  Hearings 

Initial  Public  Hearings.  I Free  public  hearings 
were  held  (Anacortes.  Fverett,  and  Olympia,  Wash- 
ington) on  the  Comprehensive  Water  Resource  Studs 
of  Puget  Sound  and  Adjacent  Waters.  The  hearings 
were  conducted  by  the  Task  Force  tor  the  Puget 
Sound  and  Adjacent  Waters  Study  for  the  purpose  ot 
soliciting  the  views  ot  interested  persons  concerning 
the  need  for  programs  and  projects  required  within 
the  next  ten  to  fifteen  years,  and  also  as  a basis  for 
long-range  framework  plans.  Information  was  sought 
on:  (I)  water  needs  and  future  requirements  for 
domestic,  municipal,  irrigation,  recreation,  hydro- 
power  and  industrial  uses,  (2)  requirements  for  water 
quality  and  pollution  control.  (3)  water  and  land 
treatment  measures  necessary  to  reduce  erosion, 
siltation,  and  sedimentation.  (4)  specific  requirements 
tor  flood  control  protection  or  planning.  (5|  infor- 
mation on  immediate  and  long-range  requirements  for 
port  facilities,  (6)  channel  or  other  navigation  needs 
for  water  movement  and  boating,  both  commercial 
and  pleasure  types,  and  (7)  on  development  tor  fish 
and  wildlife.  The  first  hearing  was  held  on  the  twelfth 
of  October,  the  second  on  the  twenty-second  of 
October,  and  the  third  on  the  twenty-eighth  of 
October  1964.  A broad  representation  was  present  at 
all  of  the  hearings  with  local.  State,  and  Federal 
agencies  present,  as  well  as  local  citizens.  There  were 
106  registered  attendees  at  the  Anacortes  hearing, 
146  attendees  at  the  Fverett  meeting,  and  97  at  the 
Olympia  meeting. 

Summary  of  Views.  Various  Federal  agencies 
participating  in  the  study  made  presentations  regard- 
ing their  particular  responsibilities  as  agencies,  as  well 
as  those  required  in  participation  in  the  Compre- 
hensive Study.  The  agencies  emphasized  that  full 
consideration  would  be  given  to  State  and  local 
policies  on  water  resource  development,  social  and 
economic  factors,  and  local  needs  and  desires.  Some 
mention  was  made  by  the  agencies,  both  State  and 
Federal,  of  preliminary  views  as  to  existing  needs  in 
the  Puget  Sound  Area. 
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Anacortes  Hearing.  I lie  problems  stemming 
from  increased  seasonal  influx  of  rccreatiomsts  in  the 
San  Juan  Islands  dining  the  summer  were  indicated, 
with  particular  regard  to  the  impacts  on  trans- 
portation. domestic  water  supply,  pollution  control, 
harbor  development,  fish,  and  recreation  needs.  Muni- 
cipal and  industrial  water  supply  and  an  inadequate 
tax  base  to  build  facilities  to  accommodate  the 
recreationists  were  indicated  as  primary  problems  in 
the  San  Juan  Islands. 

Control  of  the  Skagit  River  Hoods  in  Skagit 
County  was  stated  as  being  an  urgent  need.  Multiple- 
purpose  use  of  the  Skagit  River  to  satisfy  power, 
recreation,  and  fish  needs  was  indicated  as  being 
desirable.  The  flood  threat  was  considered  to  be  the 
number  one  hazard  in  the  Skagit  Valley.  A strong 
support  was  indicated  for  development  of  water, 
land,  and  artificial  spawning  grounds  to  provide 
increased  production  of  salmon. 

Sortie  opposition  was  expressed  .regarding  the 
dredging  of  the  Skagit  Rrv£tJ»td'construction  of  the 
Avon  Bypass.  A-reqTTest  was  made  that  some  rivers  be 
preserved  in  their  natural,  free-flowing  states.  The 
dredging  of  hidalgo  Bay.  which  would  facilitate  a 
planned  industrial  park  development  by  the  city  of 
Anacortes,  w as  mentioned.  Opposition  was  expressed 
to  the  construction  of  additional  dams  ort  the  Skagit 
River  or  its  tributaries. 

Residents  of  Whatcom  County  expressed  the 
desire  for  multiple-water-use  development,  including 
the  impounding  of  waters  of  the  Nooksack  River 
system  and  an  examination  of  the  impact  of  any 
impoundments  on  water  quality,  water  supply  and 
fish  resources.  Increased  flood  control  was  indicated 
to  be  an  important  need  along  the  Nooksack  River. 
Contamination  of  Lake  Whatcom,  through  recreation 
activity,  was  reported.  Lake  Whatcom  is  a source  of 
municipal  and  industrial  water  for  the  city  of 
Bellingham.  The  desire  for  more  water-oriented  recre- 
ation sites  was  also  expressed,  as  well  as  the  retention 
of  streams,  or  segments  thereof,  in  their  natural  state. 
The  strong  needs  for  adequate  sewerage  systems  was 
indicated.  Representatives  of  the  city  ol  Bellingham 
defined  their  water  supply  system  and  stated  that  a 
supplemental  source  under  consideration  was  the 
South  Fork  of  the  Nooksack  River,  where  the  city 
owned  water  rights. 

Everett  Hearing.  The  principal  need  expressed 
for  Island  County  was  for  increased  water  supply  to 
meet  the  domestic  requirements  of  Whidhey  and 
Camano  Islands.  The  Skagit,  Stillaguamish,  and  Sno- 


homish Rivers  were  suggested  as  possibilities  for 
additional  sources  of  water.  The  quality  and  quantity 
ot  ground  water  resources  on  the  Islands  was  indi- 
cated as  being  very  limited.  There  was  strong  support 
at  the  public  hearings  for  comprehensive  water  and 
resource  development.  The  need  was  indicated  for 
small  boat  harbors  and  related  facilities. 

Comments  as  related  to  King  County  were, 
primarily,  oriented  toward  the  need  for  cooperation 
and  coordination  among  the  various  agencies  engaged 
in  the  Puget  Sound  Study.  The  Snoqualmie,  Green, 
Cedar.  Sammamish,  Raging,  Toll,  and  Skykornish 
Rivers  were  indicated  as  presenting  problems  for 
tlood  control.  Emphasis  was  indicated  for  the  estab- 
lishment of  flood  control  zones  and  the  need  to 
provide  tor  the  removal  of  excess  rainwater  that  falls 
on  the  Green  River  Valley  floor.  Concern  was 
expressed  tor  the  economic  and  physical  require- 
ments for  navigation  and  water-oriented  industrial 
sites  in  King  County.  The  lack  of  drainage  and  weed 
control  were  cited  as  problems.  Opposition  was 
expressed  to  the  damming  of  remaining  sport- 
navigable.  free-flowing  streams  for  the  purpose  of 
hydropower  develop  me  n ts . 

In  Snohomish  County  the  need  was  expressed 
for  a balanced  development  of  water  resources  to 
accommodate  an  expanding  economy , with  compre- 
hensive planning  including  residential  and  industrial 
development,  transportation,  agriculture,  recreation 
and  Hood  control.  Concern  was  indicated  for  the 
conservation  and  enhancement  of  fish  resources. 
Flood  control  was  requested  with  specific  areas 
identified  that  needed  protection.  Control  of  waters 
and  rivers  in  the  watershed  was  recommended 
through  the  construction  of  Hood  control  dams. 

Olympia  Hearing.  Clallam  County  repre- 
sentatives expressed  concern  for  the  depletion  of 
salmon  spawning  areas  on  the  FTwha  River  due  to  the 
construction  of  dams.  Support  was  given  for  fish 
ponds  or  farms  at  the  mouth  of  the  lTwha  River  and 
development  of  the  Dungcness  area  to  include  a fish 
farm  program.  Physical  improvements  to  the  harbor 
at  Port  Angeles  for  small  boat  moorage  needs  was 
desired.  The  need  for  fish  ladders  for  two  dams  on 
the  FTwha  River  was  stated. 

In  Jefferson  County  the  needs  were  expressed 
for  adequate  water  supply  to  satisfy  the  industrial 
needs  of  the  Port  Townsend  area.  The  need  for 
pipelines  from  major  streams  to  provide  additional 
water  supply  was  indicated,  as  well  as  an  integrated 
development  of  a boat  haven  for  the  Port  Townsend 
area. 
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In  Kitsap  County  a need  was  also  expressed  tor 
additional  municipal  and  industrial  water  supply  to 
meet  the  need  requirements  of  the  city  ot  Bremerton 
and  other  communities. 

In  Mason  County,  the  need  was  indicated  for 
watershed  plans  for  a number  of  streams  in  that 
county.  Concern  for  destruction  of  salmon  and 
shellfish  as  a result  of  polluted  waters  was  given.  The 
need  to  remove  the  sources  of  pollution  from 
industrial  wastes,  strong  detergents,  pesticides,  and 
insecticides  was  indicated.  Also,  an  additional  hydro- 
electric plant  on  the  South  fork  of  the  Skokomish 
River  was  stated  as  being  under  study.  The  water 
pollution  problems  that  could  arise  from  recreation 
use  in  watersheds  were  suggested  for  further  investi- 
gation. Data  were  submitted  on  drainage  and  Hood 
control  problems  and  land  use  for  various  small 
watersheds  in  the  area. 

In  Thurston  County  support  was  given  for 
further  consideration  of  all  future  water  needs  in  the 
Deschutes  River  Basin.  Irrigation  needs,  as  well  as 
flood  control  and  water  storage  for  domestic  water 
supplies,  were  stated.  A recommendation  was  made 
for  a study  of  navigation  needs  in  connection  with 
development  of  the  Nisqually  River  delta  and  for  the 
Deschutes  River  as  a potential  source  of  industrial 
water  supply.  Flood  control  needs  were  also  de- 
scribed. 

General  Planning 

The  1’uget  Sound  Area  has  an  abundant  supply 
of  water  and  related  land  resources  to  meet  most 
present  and  future  needs  projected  for  the  Area  over 
the  next  50  years.  However,  considerable  care  in  the 
use  of  these  resources  is  necessary  to  insure  that 
needs  can  be  met  in  the  most  efficient  manner 
possible,  recognizing  environmental  and  ecological 
concerns.  A broad  range  of  alternative  measures  for 
meeting  the  water  and  related  land  resource  needs  of 
the  Area  was  viewed  in  the  planning  process,  with  a 
combination  of  measures  found  to  be  necessary  to 
fully  meet  the  needs.  The  following  discussion  sum- 
marizes the  opportunities  and  various  alternatives 
considered  in  formulation  of  the  Comprehensive  Plan. 

Resource  Opportunities.  Ten  major  and  twelve 
minor  rivers  How  into  Puget  Sound,  providing  the 
major  source  of  38,865,000  acre-feet  of  average 
annual  fresh  water  runoff.  This  resource  is  compared 


to  5,705,200  acre-feet  of  average  annual  municipal 
and  industrial  water  supply  withdrawal  and  272,200 
acre-feet  of  irrigation  diversion  proposed  from  surface 
waters  by  the  year  2020  However,  a large  amount  of 
the  water  diverted  for  irrigation  would  be  returned  to 
the  streams.  The  total  withdrawal  of  5,977,400 
acre-feet  represents  about  15  percent  of  the  average 
annual  surface  runoff.  The  remaining  85  percent 
represents  water  that  would  be  available  tor  mstream 
uses.  e.g..  fish  production,  recreation,  water  quality 
control,  aesthetics,  etc. 

The  above  of  course  is  a simplification  of  the 
complex  analysis  required  when  a supply-demand 
study  is  made  for  consumptive  water  use.  Minimum 
(lows  rather  than  averages,  peak  weekly  and  peak 
monthly  demand,  instream  storage  capability  and 
local  distribution  system  storage  are  all  considered  for 
specific  system  needs.  However,  the  above  compari- 
son gives  some  illustration  of  the  resource  availability. 

There  are  adequate  (lows  within  the  river  basins 
to  satisfy  the  water  supply  requirements  of  major 
purveyors  and  other  uses,  provided  these  flows  can  be 
controlled  and  managed.  Numerous  sites  are  available 
for  multiple-purpose  storage  in  major  river  basins. 
Existing  and  potential  storage  sites  are  shown  in 
Appendices  III.  Hydrology  and  Natural  Environment, 
XII,  Flood  Control  and  XIV,  Watershed  Management. 

Ground  water  supplies  appear  to  be  adequate  to 
meet  much  of  the  present  and  future  needs  of  small 
and  rural  communities  and  provide  supplemental 
supplies  for  the  larger  cities,  although  further  investi- 
gations are  required  in  order  to  accurately  determine 
the  amount  of  usable  ground  water  resources.  This 
requirement,  as  well  as  the  need  for  additional 
hydrologic  information  is  discussed  in  detail  in 
Appendix  III,  Hydrology  and  Natural  Environment. 

The  land  resource  comprises  about  8,404,000 
acres  with  forests  occupying  84  percent  of  the  total 
area,  cropland  and  ranges  8 percent,  and  rural 
nonagrieuitural  use  and  built-up  or  intensively  de- 
veloped areas  the  remaining  8 percent.  About 
264,000  acres  of  land  currently  in  non-intensive  use 
are  projected  to  be  displaced  by  the  year  2020  to 
meet  the  needs  for  residential,  commercial  and 
industrial  development.  Under  pattern  C>  (see  Pro- 
jected Land  Use),  about  36  percent  of  displacement 
would  be  at  the  expense  of  rural  nonfarmland,  47  by 
loss  of  forest  land  and  only  17  percent  from  crop  and 
range  lands.  Future  residential  and  industrial  growth 
projected  in  Appendix  IV,  Economic  Environment, 
can  be  accommodated  by  the  Area's  land  resource 
without  significant  displacement  of  the  fertile  river 
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valleys  now  in  agricultural  use  nor  complete  utiliza- 
tion of  the  fresh  water  and  marine  shorelines.  1 and 
use  pattern  C?  allows  for  this  accommodation  by 
more  than  doubling  current  population  densities  by 
the  year  2020.  Detailed  land  use  planning  and 
management  criteria  arc  required,  however,  to  insure 
that  changing  land  use  is  consistent  with  environ- 
mental and  ecological  needs. 

The  land  resources  within  the  Area.  10  percent 
of  which  are  under  State  ownership,  are  sufficient  to 
meet  the  future  needs  of  outdoor  recreation,  includ- 
ing fishing  and  hunting.  Municipal  watersheds,  cur- 
rently closed  to  public  use  or  allowing  only  restricted 
public  access,  are  viewed  as  being  potentially  available 
for  this  purpose  at  such  time  as  the  need  is 
commensurate  with  the  associated  costs  of  water 
treatment.  These  watersheds  contain  approximately 
320,000  acres  of  land  as  compared  to  the  total  land 
area  of  8.404,000  acres  (approximately  4 percent  of 
the  total  land  is  in  municipal  watershed).  Many 
municipal  water  suppliers  own  all  or  a portion  of 
their  watersheds.  Consequently,  these  property  rights, 
as  well  as  public  health  impacts  of  recreation  activity 
on  water  quality,  must  be  considered  before  the 
watersheds  are  made  available  for  recreation  use.  In 
addition,  the  question  of  payment  for  expensive 
treatment  facilities  (required  if  the  watersheds  were 
opened)  must  be  studied. 

Alternatives  Considered.  Potential  output  from 
existing  and  under-construction  projects  were  ex- 
amined to  determine  net  needs  for  present  and  future 
development.  However,  consideration  was  given  to 
changing  the  operation  of  existing  projects  to  gain 
greater  net  benefits  when  this  appeared  to  be  in  the 
overall  best  interest  of  the  Area. 

Direct  river  pumping  and  treatment,  desaliniza- 
tion,  diversion,  storage,  increased  ground  water  utiliz- 
ation, and  improved  water  yield  through  various 
watershed  management  practices  were  considered  as 
means  for  satisfying  water  supply  needs  of  munici- 
palities and  industry.  Desalinization  of  water  is  not 
considered  to  be  economically  competitive  with  other 
alternatives  at  this  time.  Consequently,  diversion, 
storage,  direct  pumping  and  treatment  of  water  from 
the  larger  streams  and  ground  water  use  were  viewed 
as  the  most  feasible  alternatives  for  satisfying  future 
municipal  and  industrial  requirements. 

Surface  and  ground  water  supplies  are  adequate 
in  most  basins  to  satisfy  irrigation  and  water  supply 
needs  through  direct  diversion.  However,  more 
efficient  use  of  the  water  resources  can,  in  some 


basins,  provide  opportunities  lor  other  competing 
uses  as  well  as  being  the  best  alternative  means  for 
meeting  the  requirements  lor  irrigation. 

Water  quality  problems  associated  with  organic 
wasteloadings  exist  in  many  of  the  rivers  and  lakes 
and  localized  marine  waters  in  the  Area.  However, 
with  construction  of  collection  and  treatment  lacih- 
ties,  the  water  quality  standards  set  forth  in  the 
Implementation  and  I nforcement  Plan  for  Interstate 
Waters,  1967,  and  intrastate  Waters,  1969,  of  the 
State  of  Washington,  can  be  met.  Alternatives 
considered  for  satisfaction  of  water  quality  needs 
were  sewage  collection  and  treatment  facilities,  mini- 
mum streamflows  for  the  assimilation  of  residual 
wastes  after  treatment,  sewer  outfall  and  dispersal 
facilities,  sludge  removal,  and  waste  collection  facili- 
ties on  small  boats  used  for  pleasure  purposes 

Navigation  channel  deepening  in  most  basins 
appeared  to  be  the  only  alternative  for  accommo- 
dating the  growing  vessel  drafts.  I and  requirements 
for  terminal  and  water  transport-oriented  industrial 
development  can  be  met  with  retention  and  develop- 
ment of  sites  found  in  this  study  to  be  favorable  for 
development.  Alternatives  to  sites  shown  in  Appendix 
VIII,  Navigation,  include  Indian  Reservations  and 
other  Federal  lands.  Lands  suitable  for  terminal 
and/or  water  transport -oriented  industry  are  located 
primarily  along  the  eastern  shoreline  of  Puget  Sound 
in  developed  and  undeveloped  areas. 

Ninety -seven  sites  along  the  Puget  Sound  shore- 
line are  suitable  for  development  as  small  boat 
harbors  with  the  capability  of  accommodating  over 
115,000  wet  moorages.  Small  boat  harbor  sites, 
inventoried  in  this  study,  are  sufficient  to  meet  public 
wet  moorage  development  needs  to  the  year  2020  in 
most  basins,  with  some  use  of  moorage  opportunities 
in  adjacent  basins  possible.  In  the  more  populated 
basins  greater  use  of  dry  moorage  may  be  required  in 
the  long-range  period  to  satisfy  total  moorage  needs 
than  has  been  the  case  in  the  past  or  that  has  been 
indicated  desirable  by  boaters.  Selection  of  specific 
sites  for  early  action  development  is  facilitated  by  the 
number  of  alternatives  available. 

The  Area  has  numerous  sites  that  have  a 
potential  for  hydroelectric  power  development  as 
part  of  multiple-purpose  storage  projects,  although 
only  a few  sites  were  included  in  the  Comprehensive 
Plan  for  development.  A number  of  pumped  storage 
sites  exist  that  could  be  used  to  satisfy  peaking  power 
requirements  in  a long-range  period.  Nuclear  power 
production  within  the  Area  would  require  further 


studies  before  final  decisions  as  to  plant  locations  restoration  of  stream  habitat,  improvement  of  passage 

could  be  made.  The  planning  for  the  Puget  Sound  at  man-made  and  natural  barriers  and  construction  of 
Area  recognized  the  potential  in  those  basins  where  artificial  propagation  facilities.  Wildlife  propagation 

active  consideration  had  been  given  to  development  alternatives  viewed  included  bird  farms  and  habitat 

of  the  nuclear  power  plants.  However,  the  Plan  improvement.  Access  through  easement  or  acquisition 

neither  sets  forth  the  specilic  sites  tor  nuclear  power  was  emphasized  as  the  basic  means  for  increasing 

plants  nor  schedules  their  development.  sport  fishing  and  hunting  opportunities. 

Considerable  opportunity  exists  in  the  Area  lor  A detailed  discussion  of  specific  alternatives 

accomplishing  a reduction  in  the  growth  of  flood  considered  in  plan  formulation  for  each  river  basin  or 

damages  through  flood  plain  zoning  and  land  use  island  grouping  is  contained  in  Appendix  XV,  Plan 

management.  Other  management  alternatives  includ-  Formulation, 
mg  floodproofing,  and  warning  and  evacuation  sys- 
tems can  provide  some  relief  to  existing  as  well  as 

future  developments  located  in  the  flood  plain.  Flood  SUMMARY  OF  COMPREHENSIVE  PLAN 
insurance,  while  reducing  the  financial  burden  to  the 

property  owners  merely  results  in  a transfer  of  costs  The  Comprehensive  Plan  for  the  Puget  Sound 

from  the  individual  to  society . However,  as  provision  Area  includes  both  programs  and  projects,  cate- 

of  Hood  insurance  requires  flood  plain  zoning  by  gorized  as  early  action  or  long-range  depending  upon 

local  government,  it  serves  as  an  inducement  to  the  urgency  of  the  needs  to  which  they  are  re- 
regulate future  development  in  the  flood  plain.  sponsive.  The  early  action  portion  of  the  Plan 

therein  helping  to  stem  the  growth  in  flood  damages.  provides  lor  management  and  development  of  water 

The  construction  of  levees,  channel  improvements.  and  related  land  resources  required  to  meet  the  Area’s 

stabilization  and  drainage  facilities,  small  watershed  needs  projected  for  the  year  lc)80.  The  long-range 

projects  and  accompanying  management  practices  are  portion  ot  the  Comprehensive  Plan  deals  with  pro- 
measures which  provide  opportunities  to  accomplish  grams  and  projects  to  be  implemented  alter  the  year 

desired  flood  control  objectives.  In  only  a few  basins  1<,X0  '»  meet  foreseeable  needs  projected  to  the  year 

is  there  adequate  storage  capability  to  satisfy  flood  2020.  The  Plan  is  first  discussed  in  general  terms  and 

control  objectives  by  this  means  alone.  Other  strue-  summarized  in  tables,  followed  by  a detailed  descrip- 

tural  measures,  including  levees  and  diversion  chan-  A°n  x>'  leatures.  Exhibit  A contains  individual  basin 

nels,  are  required  in  addition  to  management  of  land  discussions,  including  a listing  of  plan  elements  and 

use  to  provide  adequate  flood  protection  and  damage  figures  showing  project  locations, 

reduction.  Planning  was  done  with  an  overview  of  the 

.Watershed  management  alternatives  considered  Area's  total  needs  and  resources  with  each  river  basin 

lor  reducing  erosion  and  sedimentation  and  providing  provided  lor  as  part  of  the  total  t omprehensive  Plan, 

water  management  included  directing  future  intensive  hi  most  basins  a plan  has  been  prepared  that  is 

development  to  land  areas  suitable  for  such  uses  with  responsive  to  the  planning  objectives  and  expressed 

minimal  disruption  of  the  natural  environment,  land  desires  of  local  residents.  However,  in  two  of  the 

treatment  to  stabilize  soils  and  vegetative  cover  and  major  basins  the  competing  demands  could  not  be 

construction  of  multiple-purpose  small  watershed  resolved  and  alternative  plans  are  presented, 

projects  Two  alternative  plans  have  been  developed  for 

The  numerous  sites  found  in  the  study  to  the  Skagit-Samish  Basins  and  for  the  Nisqually- 

represent  a potential  for  outdoor  recreation  activity  Deschutes  Basins  to  aid  in  the  determination  of 

are  generally  identified.  Specific  locations  were  future  development.  In  the  Skagit-Samish  Basins, 

avoided  to  reduce  possible  land  speculation  and  Alternative  A allows  full  use  of  storage  opportunities 

provide  greater  flexibility  lor  local  and  state  recre-  to  obtain  maximum  flood  control  in  the  Skagit  River 

at  ion  planners  in  programming  future  development  of  Basin.  The  assumption  is  made  under  this  Alternative 

picnicking  and  camping  facilities.  The  sites  generally  that  no  part  of  the  Skagit  River  or  its  tributaries 

identified  can  be  viewed  as  alternatives  in  a temporal  would  be  included  in  the  National  Wild  and  Scenic 

sense.  Rivers  system.  However,  portions  of  the  Skagit  River 

Sport  and  commercial  fish  production  enhance*  system  would  be  included  for  study  under  a State 

ment  alternatives  considered  included  increasing  the  recreational  river  system.  Alternative  B is  based  on 

natural  productivity  of  the  existing  resource  through  the  assumption  that  the  entire  1 65-mile  river  complex 
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cited  tn  the  Wild  and  Scenic  Rivers  Act  (I’l  lH)-542) 
would  lie  designated  in  the  National  Wild  and  Scenic 
Rivers  system.  The  assumption  is  also  made  that  the 
entire  complex  would  be  given  a “Recreational 
River”  classification  and  that  nonstorage  develop- 
ments would  be  compatible  with  this  classification. 
Considerable  portions  of  each  alternative  are  the 
same  and  would  not  be  affected  by  the  river 
classifications. 

In  the  Nisqually-Deschutcs  Basins,  Alternative 
A would  allow  for  a projected  outdoor  recreation- 
wildlife  and  biotic  reseaich  use  of  the  delta.  Alterna- 
tive B provides  tor  the  utilization  of  a portion  ol  the 
delta  as  a navigation  port  and  lor  related  industrial 
development 

As  planning  is  a dynamic  process,  the  additional 
data  that  would  be  obtained  from  the  studies 
recommended  in  the  report  and  the  various  ap- 
pendices, together  with  future  technological  inno- 
vations would  provide  a basis  for  updating  the  plan 
through  periodic  review  s I uture  reviews  would  allow 
tor  changes  in  the  Area's  economy  and  include  new 
economic  forecasts  to  be  used  in  updating  projections 
ot  w ater  and  related  land  resource  needs 

Early  Action,  1970  1980 

I he  earls  action  portion  ol  the  Comprehensive 
Plan  lor  the  Pugci  Sound  Area  includes  management 
programs  tor  water  quality  control  ot  rivers  and 
marine  waters,  development  and  dissemination  ol 
Hood  plain  inloimation . watershed  practices  ol  land 
treatment,  tlood  o,  agricultural  and  urban 

water  management.  „ sh  and  wildlife  programs. 
Projects  include  such  mi-asm- i as  diversion  structures 
tor  municipal  and  industrial  water  supply,  irrigation 
facilities,  channel  deepening  and  construction  for 
navigation,  levees  and  channel  improvements  for 
Hood  control,  drainage  control  structures  hi  small 
watersheds,  recreation  facilities,  lisli  ladders,  hatch- 
eries. and  game  larms  Othei  projects  include  both 
small  stream  impoundments  and  large  reservoirs  to 
capture  excess  runoft  tor  tlood  control  and  to 
provide  storage  lor  low  How  augmentation  lor  lisli 
use.  municipal  and  industrial  water  supply,  water 
quality  improvement  artd  irrigation.  Hydroelectric 
power  is  included  where  justified  as  a feature  of  a 
multiple-purpose  storage  project.  I able  4 1 sum- 
marizes the  early  action  portion  of  the  Compre- 
hensive Plan  by  management  programs  and  noil- 
storage  projects,  showing  the  cumulative  program 
costs  for  the  period  1970-1980  and  the  average 
annual  benefits  and  costs  of  projects,  and  costs  of 


programs  required  prior  to  1980.  Also  shown  are  the 
capital  investment  costs  lor  this  period.  Multiple- 
purpose  storage  projects  scheduled  for  early  action 
are  shown  in  fable  4-2.  Tour  alternative  combina- 
tions ol  basin  plans  are  presented. 

Other  projects  planned  tor  early  action  include 
development  ol  multiple-purpose  storage  on  the 
South  fork  of  the  Nooksack  River  at  a site  near 
Tdlro  Creek,  on  the  North  and  Middle  forks  ol  the 
Snoqualmie  Rivers,  on  the  Sultan  River  through 
second  stage  construction  ol  Culmback  Dam,  and  on 
the  Cedai  River  near  the  outlet  of  Chester  Morse 
Lake.  These  are  multiple-purpose  projects  providing 
flood  control  storage  and  satisfying  the  needs  of 
other  purposes  including  municipal  and  industrial 
water  supply,  recreation,  low  flow  augmentation  for 
fish  resource  enhancement,  and  electric  power  pro- 
duction. Adjustments  in  power  operation  at  several 
existing  reservoirs  are  indicated  in  Table  4-2.  I hese 
include  the  Upper  Baker  Dam  in  the  Skagit-Sanush 
Basins,  with  power  production  reduced  in  order  to 
provide  for  Hood  control  storage,  and  in  the  Nis- 
qually -Deschutes  Basins  where  the  Alder  Dam  reser- 
voir project  would  be  operated  to  provide  Hood 
control  on  a firm  basis  with  little  or  no  reduction  of 
power  generation. 

A coordinated  sea  coast  resource  management 
program  is  included  m the  Comprehensive  Plan, 
which  provides  lor  an  appraisal  of  the  present  and 
potential  resource,  a determination  of  opportunities 
lor  multiple  use  and  preparation  ot'  guidelines  for 
future  use.  Much  of  the  data  acquired  as  part  of  this 
study  would  be  useful  in  implementing  the  seacoast 
resource  management  program. 

Long  Range,  1980  2020 

The  long-range  features  of  the  Comprehensive 
Plan,  including  management  programs  and  projects 
requiring  implementation  after  1480  and  before  the 
year  2020,  ate  reflected  in  the  cumulative  program 
costs  contained  in  Table  4-.1  and  capital  investment 
costs  shown  in  Table  4-4.  The  features  are  similar  to 
those  proposed  for  implementation  during  the  early 
action  period  and  represent  additional  measures 
designed  to  accommodate  the  subsequent  growth  in 
watei  and  related  land  resource  needs. 

Additional  multiple-purpose  storage  develop- 
ment proposed  includes  projects  on  the  North  fork 
Nooksack,  Sauk  (Alternative  A),  South  fork  Tolt, 
North  Fork  Snoqualmie,  Cedar,  Puyallup  and 
Deschutes  Rivers.  In  the  Tlwha-Dungeness  Basins  the 
existing  dam  below  Lake  Aldwell  would  be  modified 
to  increase  utilization  ol  existing  storage. 
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PHOTO  4 1 Cucumber  harvesting  in  Skagit  River 
Basin.  Soil  Conservation  Service  Photo 


PHOTO  4 2.  Gorge  Dam  on  the  Skagit  R iver,  part  ot 
Seattle  City  Light's  hydroelectric  development 
Seattle  City  Light  Photo 


PHOTO  4 3 Chester  Morse  Lake,  lying  in  Cedar  River  watershed,  is  proposed  for  increase  in  storage  to  provide 
flood  control  anri  additional  conservation  storage  lor  municipal  and  industrial  water  supply  and  low  stream  flow 
augmentation.  Seattle  Water  Department  Photo 
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TABLE  4-2.  Costs  and  benefits— early  action  (1970-1980)  storage  projects,  Puget  Sound  Area  ($1000) 


Basins 


Features 

Nooksack 

Sumas 

(Edfro) 

Skagit 

Samish 

Upper 

Baker 

Snohomish 

Cedar 

Green 

Nisqually 

Deschutes 

Puget 

Sound 

Area 

Culmback 

(Sultan) 

North  Fork 
Snoqualmie 

Middle  Fork 
Snoqualmie 

T otal 

Snohomish 

Chester 

Morse 

Lake 

Alder  Dam 
and 

Reservoir 

M&l  Water  Supply 

1 nvestment  Cost 

2,414 

6,798 

6,798 

9,212 

Av  Ann  Cost 

137 

318 

318 

455 

Av  Ann.  Benefits 

150 

350 

350 

500 

Net  Ann  Benefits 

13 

32 

32 

45 

F lood  Control 

Investment  Cost 

22.935 

8,642 

12,138 

25.088 

45,868 

4.740 

0 

73,543 

Av  Ann  Cost 

1.298 

133 

443 

665 

1,169 

2,277 

263 

0 

3,971 

Av.  Ann  Benefits 

1,425 

300 

707 

690 

1.657 

3,054 

298 

39 

5,116 

Net  Ann  Benefits 

127 

167 

264 

25 

488 

777 

35 

39 

1,145 

Power 

Investment  Cost 

32.845 

32,845 

32,845 

Av  Ann.  Cost 

1,798 

1,798 

1,798 

Av  Ann.  Benefits 

1.867 

1,867 

1.867 

Net  Ann  Benefits 

69 

69 

69 

Recreation 

1 nvestment  Cost 

1 609 

16,959 

19,683 

36,642 

38,251 

Av  Ann  Cost 

92 

929 

1,184 

2.113 

2,205 

Av  Ann  Benefits 

100 

964 

1,296 

2,260 

2,360 

Net  Ann  Benefits 

8 

35 

112 

147 

155 

F ish  and  Wildlife 

1 nvestment  Cost 

242 

7.604 

1,618 

918 

10,140 

870 

0 

11,252 

Av.  Ann.  Cost 

13 

369 

89 

44 

502 

49 

0 

564 

Av  Ann.  Benefits 

15 

500 

92 

54 

646 

55 

43 

759 

Net  Ann  Benefits 

2 

131 

3 

10 

144 

6 

43 

195 

T otal  Storage 

Investment  Cost 

27,200 

23,044 

63.560 

45,689 

132,293 

5,610 

0 

165,103 

Av.  Ann.  Cost 

1,540 

133 

1,130 

3,481 

2.397 

7,008 

312 

0 

8,993 

Av  Ann.  Benefits 

1.690 

300 

1,557 

3,613 

3,007 

8,177 

353 

82 

10.602 

Net  Ann  Benefits 

150 

167 

427 

132 

610 

1,169 

41 

82 

1.609 

TABLE  4-3  Total  program  investment  costs,  Puget  Sound  Area  ($1000) 
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Does  not  include  $388,000  for  stream  surveys  planned  for  Puget  Sound  Area 


TABLE  4-4.  Total  project  investment  costs,  Puget  Sound  Area  ($1000) 


Skagit  Skagit  Whidbey 

Nook  sack  Sanitsh  Samish  Camano  Cedar 

Feature  and  Period  Sumas  Aft  A Aft.  B Stillaguarmsh  Islands  Snohomish  Green  Puyallup 


M&l  Water  Supply 


1970-1980 
1980  2000 
200G2020 

1 1.189 
9.077 
4.998 

5 440 
8.125 
11,290 

5.440 

8.125 

11.290 

564 

858 

1,152 

10,316 

2,500 

0 

35,721 

64.382 

19,465 

21.704 

74.520 

87,847 

42.063 

36,516 

59.607 

T otal 

25,264 

24.855 

24,855 

2,574 

12,816 

119.568 

184,071 

138.186 

Irrigation 

19701980 

2.700 

1,350 

1.350 

540 

0 

825 

0 

340 

1980  2000 

22,240 

7,100 

7.100 

540 

0 

527 

55 

680 

20002020 

0 

17,750 

17,750 

0 

0 

175 

55 

340 

T otal 

24.940 

26.200 

26.200 

1,080 

0 

1,527 

110 

1,360 

Water  Quality  Control 

19701980 

15.800 

4,880 

4,880 

1.860 

3.187 

97.390 

1 1 3.850 

34.000 

19802000 

19,030 

8.050 

8,050 

3,294 

8.110 

32,480 

275.800 

51,200 

20002020 

37,080 

8,900 

8.900 

3.980 

10.345 

43.700 

237,000 

79.600 

Total 

71,910 

21.830 

21,830 

9.134 

21,642 

173.570 

626.650 

164,800 

Navigation 


19701980 

667 

1.465 

1.465 

0 

0 

2,200 

3.779 

5,430 

1980  2000 

1,343 

9.417 

9.417 

0 

0 

7,696 

0 

4,488 

20002020 

0 

2,989 

2,989 

0 

0 

0 

0 

0 

T otal 

2,010 

13.871 

13,871 

0 

0 

9,896 

3,779 

9,918 

Power 


19  >01980 

0 

0 

0 

0 

0 

32,845 

0 

0 

1980  2000 

20,000 

68.000 

0 

0 

0 

0 

0 

0 

20002020 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

20,000 

68.000 

0 

0 

0 

32.845 

0 

0 

F food  Control 


19701980 

25.435 

37.800 

45.800 

7,700 

0 

77.818 

16.740 

1,600 

1980  2000 

26,760 

65.800 

7,800 

3,700 

0 

39,870 

1.300 

27,500 

2000  2020 

0 

0 

0 

0 

0 

36,255 

0 

0 

T otal 

52,195 

103,600 

53.600 

11,400 

0 

153.943 

18.040 

29.100 

Watershed  Management 

19701980 

10,973 

10.637 

10.637 

1.645 

0 

2.503 

2,180 

4.972 

1980  2000 

5,950 

1,850 

1,850 

5.620 

3,245 

12,387 

5,510 

4.167 

20002020 

936 

1.460 

1.460 

1.310 

0 

100 

200 

0 

T otal 

17,859 

13,947 

13,947 

8.575 

3,245 

14,990 

7.890 

9.139 

Recreation 

19701980 

27,289 

35,814 

35,814 

20.420 

28.450 

97,542 

54.425 

35.389 

198C  2000 

27.200 

42.700 

42.700 

20.800 

31.800 

69.500 

70.000 

55.600 

20002020 

49.800 

71,300 

/I  HKJ 

40.200 

51.900 

123.200 

104.600 

88.040 

Total 

104.289 

149.814 

149.814 

81.420 

112,150 

290.242 

229.025 

1 79.020 

Fish  and  Wildlife 

19701980 

3.697 

11.799 

11.799 

5.220 

577 

18,937 

5.937 

1.306 

1980  2000 

11,167 

18.909 

18,909 

5,568 

528 

12,294 

7,916 

8.039 

20002020 

13,610 

23,035 

23  035 

9.412 

734 

18.220 

16.5*17 

11.864 

Total 

28.474 

53. 743 

53. 743 

20.200 

1.83* 

49.451 

30.370 

23.209 

Total  i All  Features) 


1970-1980 
f«t0  3000 
20002020 

97.750 

142,767 

106,424 

109.185 
136  724 

117.185 

103,951 

136.724 

37.949 

40.380 

56.054 

47.5  0 
46.183 
62.979 

365.781 

239.136 

741.115 

.■IK  |tS 

436  101 
446.219 

127,100 

188.190 

239.451 

1 otal 

346.941 

475,860 

357.860 

134.383 

151.69? 

846.03? 

1.099  935 

554.741 

1 A / rer native  A Skagit  Sarrmh  Basins 
‘ A ive  A N • vjual I y Deschutes  Bl*" 


4-14 


Nisuualiy 
Deschutes 
Alt  A 

NiStiually 
Deschutes 
Alt  R 

West 

Sound 

E Iwha- 
Dungeness 

San  Juan 
Islands 

Alt  A SS  1 
Alt.  A N.D  2 

Puget  Sound  Area 
A If.  A SS  Alt  8 S.S 

Alt  B N D.  Alt  A N.D, 

Alt  0 S.S. 
Alt  B N.D. 

1 790 

1.290 

8,320 

1.464 

670 

138.741 

138.741 

138  741 

138.741 

435 

435 

18.190 

2.678 

10,200 

227,481 

227,481 

227.481 

227.481 

I,t67 

1,167 

5.360 

848 

0 

191,734 

191  734 

191.734 

191.734 

2,892 

2.892 

31,870 

4.990 

10.870 

557.956 

557.956 

557.956 

557.956 

300 

300 

50 

15.380 

0 

21.485 

21.485 

21.485 

21.485 

680 

680 

70 

0 

0 

31.892 

31.892 

31.892 

31.892 

1 080 

1.080 

70 

0 

0 

19.470 

19.470 

19.470 

19.470 

2,060 

2.060 

190 

15,380 

0 

72.847 

72.847 

72.847 

72.847 

5.375 

5,375 

10,900 

13.595 

1.824 

302.661 

302.661 

302.661 

302.661 

6.760 

6.760 

25.300 

9.760 

2.968 

442.752 

442.752 

442.752 

442.752 

10.200 

10.200 

37,300 

21.300 

3.600 

493.005 

493.005 

493.005 

493.005 

22,335 

22.335 

73.500 

44.655 

8.392 

1.238.418 

1.238.418 

1.238,418 

1.238.418 

1 853 

1.853 

0 

0 

0 

15.394 

15,394 

15.394 

15.394 

3.713 

6.113 

0 

0 

0 

26.657 

29.057 

26.657 

29.057 

0 

0 

0 

0 

0 

2.989 

2.989 

2.989 

2.989 

5.566 

7.966 

0 

0 

0 

45.040 

47.440 

45.040 

47.440 

0 

0 

0 

0 

0 

32.845 

32.845 

32.845 

82.845 

0 

0 

0 

0 

0 

88.000 

88.000 

20.000 

20.000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

0 

0 

120.845 

120.845 

52.845 

52.845 

0 

0 

150 

0 

0 

167.243 

167,243 

175.243 

175,243 

0 

3 000 

1. 140 

0 

0 

166,070 

169.070 

108.070 

111,070 

3.500 

3.500 

0 

2.750 

0 

42.505 

42,505 

42.505 

42.505 

3.500 

6.500 

1.290 

2,750 

0 

375,818 

378,818 

325.818 

328.818 

0 

0 

1,079 

0 

0 

33.989 

33.989 

33.989 

33.989 

4.340 

4.340 

8,055 

2.962 

2.736 

56.822 

56822 

56.822 

56.823 

100 

100 

970 

300 

0 

5.376 

5.376 

5.376 

5.376 

4 440 

4.440 

10.104 

3.262 

2.736 

96,187 

96.187 

96.187 

96.187 

21.951 

21.951 

62.212 

8.259 

15.224 

406,975 

406,975 

406.975 

406.975 

30.200 

30.200 

82.100 

12.700 

16.200 

458,800 

458.800 

458  800 

458  800 

53.700 

53.700 

133.700 

19  800 

28.200 

764.440 

764.440 

764.440 

7o4  440 

105.851 

105.851 

278.012 

40,759 

t»9,624 

1.630,215 

1.630.215 

1.630.215 

1.630.215 

5.051 

2.551 

6 284 

2,749 

585 

64.142 

61.642 

64.  i42 

61.642 

5.61? 

5,612 

13.389 

3,474 

580 

87,4/6 

87.476 

87.4/6 

87.476 

7 437 

7.437 

14,854 

1,998 

676 

118.357 

118.357 

118.35? 

118.357 

18.100 

15  600 

34.527 

8,221 

1.841 

269.975 

267.4  75 

269.975 

267.475 

35.820 
■ 1 140 
n 184 

33,320 

57.140 

77.184 

88.995 

148.244 

192.294 

41.447 

31.457 

46.996 

18,302 

32.684 

32.476 

1.183.475 

1.585.950 

1,637.876 

1.180.975 

1,591.350 

1.637.876 

1.191.475 

1.459.950 

1.637.876 

1.188.975 

1.465.350 

1.637.876 

164.744 

167.644 

429.493 

120,017 

83,463 

4.407.201 

4 410.201 

4.289.301 

4.292.201 
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FEATURES  OF  THE  COMPREHENSIVE 
PLAN 

The  Comprehensive  Plan  summarized  in  Tables 
4-1  through  4-4  is  expanded  in  this  section  with  a 
description  of  project  and  program  features  and  an 
enumeration  of  investment  costs  required  over  the 
50-year  planning  period. 


Municipal  and  Industrial  Water  Supply 

The  Comprehensive  Plan  provides  specific  pro- 
posals for  the  satisfaction  of  municipal  and  industrial 
water  supply  needs  for  the  various  urban  areas  and 
rtual  communities  through,  the  «t ilka'Kirt  of  both 
ground  and  surface  water.  Surface  water  derived  from 
sources  within  each  basin  would  be  the  main  supply 
for  eight  of  the  eleven  major  river  basins.  Three  of  the 
basins  would  use  or  depend  upon  imported  water 
from  adjoining  basins.  These  include  the  Whidbey- 
Camano  Islands,  Cedar-Green,  and  Puyallup  Basins. 
The  quantity  and  the  quality  of  the  water  supplies  are 
adequate  for  all  requirements.  The  total  supply, 
transmission  and  treatment  cost  estimated  to  satisfy 
the  Puget  Sound  Area  municipal  and  industrial  water 
supply  needs  over  the  50-year  planning  period  is 
estimated  at  $557,956,000,  which  averages 
S 1 1 .159,000  per  year. 

The  early  action  program  requires  an  invest- 
ment of  $ I 58,74 1 ,000  for  construction  of  supply  and 
transmission  facilities  prior  to  1980  to  meet  the  level 
of  needs  projected  for  that  year.  Major  water  pur- 
veyors in  the  Cedar-Green  and  Puyallup  Basins,  which 
presently  depend  on  imported  water,  would  draw 
additionally  upon  these  sources  to  a much  greater 
extent,  consistent  with  projected  population  and 
industrial  expansions.  In  many  of  the  basins  a major 
portion  of  the  early  action  needs  can  be  met  through 
expansion  of  the  existing  systems.  However,  signifi- 
cant projects  would  be  required  in  several  of  the 
basins  in  order  to  meet  the  1980  level  needs.  These 
include  development  of  surface  water  supplies  on  the 
South  l-ork  Nooksack  River  by  the  city  of  Belling- 
ham through  water  stored  at  the  proposed  Edfro  Dam 
and  interbasin  transfer  of  additional  water  to  serve 
Whidbey  Island  by  purchasing  water  from  the  city  of 
Anacortes  to  the  north,  with  the  southern  portion  of 
the  Island  satisfied  by  a pipeline  connecting  to  the 
mainland  and  serviced  by  the  city  of  Everett.  In  the 
Snohomish  Basin,  second  stage  construction  of  Culm- 
back  Dam  on  the  Sultan  River  would  meet  the  needs 


of  Everett.  Additional  interbasin  transfer  of  water  is 
planned  to  supply  Seattle,  with  a diversion  structure 
constructed  on  the  North  fork  l oll  River,  l unher 
utilization  of  conservation  storage  at  the  Howard 
Hanson  Dam  project  on  the  Green  River  is  recom- 
mended to  satisfy  the  needs  of  Tacoma.  The  ‘"'lyrnpia 
service  area  in  the  Nisqually-Deschutcs  Basins  could 
continue  obtaining  its  water  supply  through  lurthcr 
development  of  ground  water  resources.  The  least 
costly  means  of  satisfying  water  supply  needs  in  most 
cases  involves  the  expansion  of  existing  systems,  as  is 
the  case  in  the  West  Sound  Basins.  A Ramies  well 
system  is  planned  near  the  Elwlia  River  to  supple- 
ment the  existing  Morse  Creek  supply  to  meet  the 
needs  ot  the  city  of  Port  Angeles. 

Before  2020  major  development  would  include 
pumping  and  treating  water  from  the  Snohomish 
River  by  Everett,  additional  storage  on  the  North 
fork  Snoqualmie  and  Cedar  Rivers  by  Seattle  and  use 
of  Puyallup  River  water  through  a well  system  or 
direct  diversion  and  treatment  to  meet  Tacoma's 
needs.  Utilization  ot  Lake  Aldwell  in  the  Elwlia  Basin 
to  supply  industrial  water  and  other  uses  is  recom- 
mended through  modification  of  the  outlet  works  to 
increase  the  conservation  storage  capabilities  of  the 
reservoir.  Satisfaction  of  water  supply  needs  in  the 
San  Juan  Islands  would  entail  use  of  the  collection 
and  storage  capability  of  Mountain  Lake  and  con- 
struction of  a submerged  pipeline  from  Orcas  Island 
to  other  islands.  Camano  Island  could  receive  water 
supply  through  an  interbasin  transfer  from  the 
Stillaguamish  River. 

Development  of  water  supply  by  major  pur- 
veyors and  the  consolidation  of  smaller  water  districts 
into  larger  regional  supply  and  transmission  systems  is 
recommended  to  obtain  economies  of  scale  and  to 
minimize  the  possible  adverse  impacts  on  the  environ- 
ment and  water  resource  which  could  occur  if  every 
water  district  developed  its  own  supply. 

A total  investment  of  $419,215,000  is  esti- 
mated to  be  required  to  satisfy  the  municipal  and 
industrial  water  supply  needs  of  the  Area  from  ll>80 
to  2020. 


Irrigation 

future  irrigation  development  is  projected  to 
be  accomplished  primarily  through  private  means.  In 
most  locations  where  the  ground  and  surface  water 
supplies  are  adequate  this  can  be  economically 
developed  hv  the  individual  farmers.  However,  in 
some  areas  projeet-tvpe  developments  are  considered 
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to  bo  the  best  means  of  bringing  additional  lands 
under  irrigation.  All  the  basins  in  the  Area  would 
have  a net  increase  in  land  under  irrigation  except 
Whidbey-t'amano  and  San  Juan  Islands,  which  are 
projected  to  remain  at  current  levels  of  development, 
and  the  Cedar-Green  basins  where  a net  reduction  in 
irrigated  land  is  projected  due  to  industrial  and  urban 
growth  onto  presently  irrigated  lands.  Total  invest- 
ment costs  for  irrigation  facilities  over  the  50-vear 
planning  period  is  estimated  at  S72.H47.000,  averag- 
ing S 1 .457,000  annually . 

The  early  action  plan  sets  forth  the  develop- 
ment of  individual  farm  and  project  irrigation  facili- 
ties costing  S2 1.485 .000.  This  includes  diversion 
facilities,  conveyance  pipe,  pumps,  elevated  storage 
tanks  and  on-farm  distribution  systems  necessary  to 
deliver  the  irrigation  water  to  the  individual  farms. 
An  increase  of  46,300  acres  of  land  above  the  current 
amount  being  irrigated  is  projected  by  the  year  1980. 
Principal  irrigation  expansion  is  expected  to  occur  m 
the  Nooksack-Sumas,  Skagit-Samish  and  Hlwha- 
Dungeness  Basins.  These  lands  would  be  served  by 
direct  diversion  from  ground  and  surface  sources. 
Storage  would  be  necessary  in  only  the  Nooksack- 
Sumas  Basins  to  provide  the  projected  irrigation 
water  supplies. 

During  the  early  action  period  all  irrigation 
development  is  expected  to  be  by  the  individual 
farmer  except  for  the  Sequirn  area  in  the  Tlwha- 
Dungeness  Basins.  Here  a project-type  development  is 
proposed  which  would  update  the  existing  open  ditch 
irrigation  system  and  serve  6,100  acres  of  additional 
lands.  Water  would  be  diverted  from  the  Dungeness 


River  and  conveyed  by  gravity  pipeline  to  elevated 
storage  tanks  from  which  it  would  be  delivered  to  the 
farmlands  with  adequate  pressure  for  sprinkler  irriga- 
tion. The  project  is  estimated  to  cost  514,610,000, 
with  on-farm  systems  required  hy  individual  farmers 
amounting  to  $770,000,  for  a total  project  cost  of 
$15,380,000. 

The  long-range  plan  projects  an  incremental 
increase  in  irrigated  acreages  of  85,000  acres  between 
1980  and  2020.  Project-type  developments  are  pro- 
posed for  the  Nooksack-Sumas  Basins  prior  to  2000 
and  the  Skagit-Samish  between  1980  and  2020. 
Storage  would  be  necessary  in  the  Nooksack-Sumas 
Basins.  A multiple  purpose  storage  project,  on  the 
North  Fork  of  the  Nooksack  River  would  provide  the 
needed  irrigation  water  supplies.  Water  would  be 
released  from  storage  into  the  river,  diverted  at 
selected  downstream  locations,  and  conveyed  to 
irrigable  lands. 

Adequate  natural  streamflows  are  available  to 
meet  the  projected  irrigation  needs  in  the  Skagit- 
Samish  Basins.  Here  water  would  be  diverted  from 
the  river  and  conveyed  by  project  facilities  to  farm 
headgates  with  adequate  pressure  for  sprinkler  irriga- 
tion. 

The  other  lands  projected  for  irrigation  in  the 
long-range  period  are  located  in  small  scattered  tracts 
suitable  for  economic  development  by  individual 
farmers.  Adequate  ground  and  surface  water  supplies 
are  available  to  meet  these  needs. 

The  projected  irrigation  diversions  and  deple- 
tions for  each  basin  are  shown  in  Table  4-5. 


TABLE  4 5.  Projected  irrigation  diversions  and  depletions  (1000  acre-feet) 


Pravtnt 

1980 

7000 

7070 

Division 

SA 

GW 

Dvp  tenor 
SA 

GW 

Diversion 

SA 

GW 

Depletion 

SA 

GA 

Diversion 
SA  GA 

Depletion 
SA  GA 

Divert 

SA 

GA 

Depletion 
SA  GA 

No*.*  v*  * Sum* 

790 

44  0 

200 

300 

33  0 

78  0 

23  0 

53  0 

71  0 

780 

49  0 

53  0 

71  0 

780 

49  0 

53  0 

Skagit  S«muf> 

36 

8 4 

35 

80 

76 

73  5 

7 2 

22  9 

176 

32  7 

16  5 

37  7 

55  6 

4?  7 

53  7 

41  5 

■jt*H«)u4rrii^ 

3 5 

1 3 

7 4 

09 

7 5 

50 

5 1 

36 

11  5 

8 7 

78 

11  5 

8 7 

7 8 

6 3 

A**.  «**»  Cfmcno  islands 

1 9 

55 

1 9 

55 

1 9 

55 

1 9 

55 

1 9 

5 5 

1 9 

55 

1 9 

5 5 

1 9 

55 

Snohomish 

»1  9 

176 

89 

8 3 

209 

7 3 

104 

9 1 

76  4 

9 3 

14  7 

104 

789 

93 

15  9 

10  4 

Cert*.  Green 

4 5 

1 1 

30 

08 

3 1 

08 

2 1 

05 

1 5 

04 

1 0 

0 3 

2.0 

04 

1 3 

0 3 

f'uyellup 

50 

3 M 

34 

2 3 

90 

5 7 

5 7 

39 

170 

95 

108 

65 

21  0 

11  5 

13  4 

7 7 

Nitooaily  OavbiiiM 

H 1 

5 ) 

5 3 

34 

86 

99 

5 6 

65 

1 1 0 

19  4 

7 1 

12  7 

150 

34  3 

9 7 

22  5 

rtrtl  Sound 

7 5 

Of 

1 7 

04 

3 3 

08 

2 3 

05 

4 3 

1 1 

30 

0 7 

5 3 

1 3 

3 7 

09 

t inAl  U |i'gan*» 

75  0 

75  0 

600 

600 

60  0 

600 

600 

600 

San  Juan  t»l an* is 





Total 

145  0 

8?  5 

125  1 

59  6 

154  9 

1365 

123  3 

105  5 

222  2 

164  6 

171  3 

1276 

272  2 

191  7 

216  4 

148  1 

SW  Surface  Water 
GW  Ground  Water 


Source  Appendix  VII 
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A total  investment  of  $5  1 .362,000  is  estimated 
to  be  required  to  satisfy  the  long-range  irrigation 
needs  for  the  period  1980  to  2020. 

Irrigation  of  forest  lands  is  largely  in  the 
experimental  stages  and.  while  not  yet  economically 
justified,  may  become  so  in  the  future.  The  Puget 
Sound  Area  is  expected  to  provide  a significant  share 
of  the  national  wood  fiber  needs  through  2020.  The 
expected  demand  would  require  accelerated  growth 
inducement  and  management  techniques.  Should 
irrigation  prove  feasible  under  these  circumstances, 
there  is  an  estimated  ('35 ,000  acres  of  lorest  land  that 
may  be  affected. 

Water  Quality  Control 

The  Comprehensive  Plan  provides  for  the  satis- 
faction of  water  quality  needs  of  the  Puget  Sound 
Area  through  water  quality  surveillance,  construction 
of  collection  and  treatment  facilities,  and  provision  of 
minimum  dilution  flows  in  streams.  Satisfaction  of 
Federal  and  State  standards  for  receiving  waters  and 
as  set  forth  in  the  Implementation  and  Enforcement 
Plan  for  Interstate  Waters,  1 ‘>67,  and  for  Intrastate 
Waters,  1969,  of  the  State  of  Washington,  can  be 
achieved  by  implementation  of  the  Plan.  The  cost  of 
water  quality  control  and  collection  and  treatment 
facilities  proposed  over  the  50-vear  planning  period  is 
estimated  at  5 1 .279,766,000,  averaging  525,595,000 
per  year. 

The  early  action  plan  requires  an  investment  of 
S302.661.000  to  construct  collection  and  treatment 
facilities  prior  to  1980  to  meet  water  quality  objec- 
tives. Water  quality  control  programs,  recommended 
for  implementation  prior  to  1980.  are  estimated  to 
cost  S 1 1 .930.000.  with  water  quality  surveillance 
stations  to  be  located  in  all  eleven  major  river  basins 
of  !be  Pugcl  Sound  Area.  A comprehensive  sewerage 
plan  would  be  developed  for  each  basin.  The  major 
waler  quality  problems  existing  within  the  Area  are 
largely  the  result  of  inadequately  treated  waste 
discharges  from  the  pulp  and  paper,  and  food  and 
kindred  products  industries.  Pour  bays  in  the  Area 
have  experienced  significant  water  quality  degrada- 
tion due  to  discharges  of  these  wastes.  Provision  of 
adequate  treatment  facilities  by  these  industries 
represents  the  primary  key  to  the  solution  of  the 
major  water  quality  problems.  Discharges  from  pulp 
and  paper  plants  are  recommended  for  treatment 
including  construction  of  sulphite  removal  facilities 
and  adequate  murine  outfalls  and  diffusers.  The  pulp 
and  paper  products  industry  contributes  a significant 


amount  of  the  annual  wasteload  on  receiving  waters 
in  the  Puget  Sound  Area. 

Major  investments  amounting  to  51 13,850,000 
for  waler  quality  control  and  improvement  are 
planned  prior  to  1980  for  the  Cedar-Green  Basins, 
where  over  50  percent  of  the  Area  population  resides. 
Much  of  this  program  is  currently  underway  by  the 
Municipality  of  Metropolitan  Seaitle.  Significant  in- 
vestments for  water  quality  control  and  treatment  are 
also  indicated  for  the  Snohomish  and  Puyallup  Basins 
where  S97.390.000  and  S34.000.000,  respectively, 
are  scheduled  for  projects  to  be  started  prior  to  1980. 
Completion  of  the  elements  contained  within  the 
Comprehensive  Plan  for  waste  treatment  and  collec- 
tion facilities  and  annual  treatment  costs  would  be  al 
a fairly  uniform  annual  level.  Substantial  investments 
would  be  required,  however,  for  sewage  collection 
facilities. 

Streamfiows  in  most  basins  are  expected  to  be 
adequate  in  the  future  to  assimilate  residual  waste 
discharges.  Lake  Washington  would  continue  to  re- 
quire substantial  fresh-water  inflows  to  achieve  and 
maintain  adequate  quality,  with  recovery  from  near 
eutrophication  dependent  upon  these  inflows.  A 
minimum  flow  in  the  Cedar  River  would  be  required 
to  insure  that  nutrients  formerly  discharged  into  the 
lake  are  eventually  flushed  out.  Inflow  from  the 
Cedar  River  also  is  required  to  insure  that  a sufficient 
amount  of  water  is  available  to  maintain  an  adequate 
level  of  the  lake  during  the  summer  months  when 
peak  use  of  the  Hiram  Chittenden  Locks  occurs, 
resulting  in  salt  water  intrusion  into  Lake  Union  and 
the  Ship  Canal. 

The  long-range  program  for  satisfying  water 
quality  needs  of  the  Puget  Sound  Area  provides  for 
further  construction  of  collection  and  treatment 
facilities  commensurate  with  the  location  and  in- 
tensity of  growing  urban  and  industrial  developments 
projected  for  the  Area.  During  the  long-range  period 
expansion  by  industry,  new  developments  and  growth 
of  urban  and  recreation  areas  correspondingly  would 
require  that  new  sewer  systems  be  installed  and 
treatment  facilities  enlarged  and/or  constructed.  A 
total  cost  of  $965,175,000  is  estimated  for  the  water 
quality  improvement  in  the  long-range  period.  This 
includes  provision  for  a continuation  of  the  control 
program  initiated  during  the  early  action  period. 

Navigation 

f uture  navigation  needs  of  the  Puget  Sound 
Area  would  he  met  through  retention  of  lands 


having  a potential  tor  terminal  and  water  trans- 
port-oriented industrial  use  and  the  scheduling  of 
major  river  and  harbor  channel  deepening  projects 
to  accommodate  the  growing  draft  of  the  world’s 
fleet.  Channel  projects  are  proposed  in  six  of  the 
eleven  basins;  through  the  year  2000  in  the  Nook- 
sack-Sumas,  Snohomish,  Cedar-Green,  Puyallup, 
and  N i squally -Deschutes  Basins;  and  through  2020 
in  the  Skagit-Samish  Basins.  The  channel  improve- 
ments and  the  retention  of  land  areas  for  terminal 
and  water  transport-oriented  industry  would  be 
necessary  to  service  the  annual  waterborne  com- 
merce of  nearly  252,000,000  tons  projected  for 
the  Area  by  the  year  2020,  compared  to 

40.000. 000  tons  currently  handled  annually  by 
Puget  Sound  Area  ports.  The  harbor  and  channel 
projects  planned  for  the  50-vear  planning  period 
are  estimated  to  range  from  S45.040.000  to 

547 .440.000,  averaging  about  $400,000  each  year 
depending  on  the  alternative  plan  selected. 

Pleasure  boating,  although  included  as  one 
aspect  of  outdoor  recreation  with  total  costs  and 
benefits  of  moorage  facilities  covered  under  that 
function,  was  accorded  special  study  as  a facet  of 
navigation.  Small  boat  harbors  required  to  satisfy  a 
major  portion  of  present  and  future  moorage 
needs  are  viewed  as  important  navigation  projects. 
The  Comprehensive  Plan  contains  those  small  boat 
harbors  that  would  probably  be  undertaken  by  the 
public  sector  to  satisfy  the  wet  moorage  needs  of 
Puget  Sound  boaters. 

The  early  action  portion  of  the  Compre- 
hensive Plan  calls  for  investments  of  SI 5, 344 .000 
to  deepen  thirteen  existing  navigation  channels  and 
dredge  one  new  channel  for  a total  of  approxi- 
mately 2X  miles  of  channel  improvements  (sec 
I able  4-0)  to  enable  vessels  expected  by  1480  to 
call  at  Puget  Sound  Area  ports.  Deepening  of  the 
Whatcom  Creek  waterway  in  the  Nooksack-Sutnas 
Basins  would  be  undertaken  to  accommodate  the 
large  freighters  that  would  be  calling  at  the  Port 
ol  Bellingham.  Oil  tankers  that  service  refineries  at 
Anaeortes  in  the  Skagit-Samish  Basins  would  be 
provided  with  deeper  draft  channels,  up  to  54  feet 
in  depth.  Major  investments  are  planned  for  the 
Snohomish  Basin  with  deepening  of  the  Port  of 
I verett's  Past  Waterway  and  a portion  ol  the  shal- 
low draft  Snohomish  River  channel  to  accommo- 
date deep  draft  vessels.  The  Duwamish  River 
waterways  in  the  Cedar-Green  Basins  are  also  pro- 
posed for  deepening  as  are  the  Pint  of  Tacoma’s 
existing  waterways  in  the  Puyallup  Basin,  and  the 


West  Waterway  of  Olympia  Harbor  in  the  Nis- 
qually-Desehutes  Basins. 

Navigation  land  requirements  through  14X0 
generally  would  be  satisfied  by  expansion  of  exist- 
ing facilities  and  use  of  areas  already  partially  or 
wholly  developed.  However,  some  development  of 
new  lands  in  the  Snohomish  River  della  would  be 
needed  by  14X0.  The  undeveloped  areas  cited  in 
Appendix  VIII.  Navigation,  as  having  a favorable 
potential  for  development  as  terminal  and/or  water 
transport-oriented  industrial  land  should  be  re- 
tained for  future  navigation  related  use.  Tins 
would  insure  that  land  does  not  become  a con- 
straint to  that  portion  of  the  Area's  economy 
related  to  commercial  navigation.  However,  the 
reservation  of  these  favorable  sites  need  not  pre- 
clude interim  use  for  other  purposes. 

Approximately  27  small  boat  harbor  projects, 
providing  nearly  IX, ()()()  wet  moorages  ate  pro- 
posed for  construction  by  the  public  sector  prior 
to  1480  as  shown  in  Table  4-6.  Wet  moorage 
needs  for  the  Stillaguamish  Basin  would  be  satis- 
fied through  development  in  the  Skagit-Samish 
basins  as  no  favorable  sites  were  found  in  that 
basin. 

During  the  early  action  period,  a study 
would  be  undertaken  to  determine  the  require- 
ments, size,  and  distribution  of  harbors  of  refuge 
needed  to  provide  havens  for  small  craft  seeking 
shelter  from  sudden  storms.  The  study  would  be 
conducted  over  a period  ol  3 years  at  an  esti- 
mated cost  of  $500,000  (not  shown  in  tables).  A 
comprehensive  plan  of  development  for  harbors  of 
refuge  would  be  developed  by  the  study  with 
preliminary  site  layouts  made  of  suitable  locations 
along  the  shoreline  of  Puget  Sound  and  adjacent 
waters.  A preliminary  economic  analysis  would  be 
performed  of  each  site  to  determine  project  feas- 
ibility. The  study  would  be  undertaken  on  a joint 
l ederal-State-local  basis. 

A management  program  should  be  prepared 
for  the  future  use  of  Puget  Sound  and  adjacent 
marine  waters  on  the  basis  ol  a study  evaluating 
the  needs  for  commercial  and  recreational  naviga- 
tion. The  problem  of  oil  spills  from  tankers  and 
conflicts  m traffic  between  vessels  carrying  com- 
merce and  those  involved  in  recreational  activity 
requires  that  consideration  be  given  to  such  alter- 
natives as  ( I ) use  of  shipping  lanes  and  ttaffic 
control,  and  (2)  designation  of  recreational  water- 
ways. 

The  long-range  portion  of  the  Comprehensive 
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Plan  provides  for  the  satisfaction  of  navigation 
needs  through  additional  channel  deepening,  com- 
mensurate with  the  increasing  vessel  drafts  ex- 
pected. Channels  of  up  to  106-foot  in  depth  are 
proposed  to  accommodate  the  super  bulk  carriers 
projected  tor  the  future,  with  channels  up  to  46 
feet  deep  proposed  for  freighters.  A 46-foot 
channel  is  proposed  through  the  Nooksack  River 
delta  prior  to  the  year  2000  as  a new  develop- 
ment. Deepening  of  the  existing  shallow  draft 
channel  in  the  Snohomish  River  and  an  extension 
of  this  waterway  approximately  3 miles  upstream 
to  the  head  of  they  Slough  is  also  proposed  in 
the  long-range  plan  prior  to  the  year  2000. 
Further  deepening  of  existing  channels  is  planned 
in  the  long-range  period  in  the  Nooksack-Sttmas, 
Skagit-Samish,  Snohomish,  Puyallup,  and  Nis- 
qually-Dcschutes  Basins.  Long-range  navigation  im- 
provements, excluding  development  of  the  Nis- 
qually  River  delta,  are  estimated  to  cost 


529,646,000.  A deep  draft  channel  in  the  Nis- 
qually  delta,  dredged  to  a 55-foot  depth,  would 
cost  an  estimated  52,400,000. 

On  a long-range  basis  all  sites  are  needed 
that  have  been  designated  as  being  favorable  for 
navigation  related  development,  including  the  Nis- 
qually  delta.  The  Plan  provides  for  a multi- 
discipline study  of  the  Nisqually  delta  to  be 
undertaken  during  the  early  action  period  to  de- 
termine whether  port  development  in  the  delta  can 
be  undertaken  compatible  with  fish  and  wildlife 
and  outdoor  recreation  use.  If  the  Nisqually  delta 
is  not  developed,  an  alternative  site  would  be  re- 
quired to  satisfy  projected  navigation  land  area 
needs.  Lands  now  part  of  Indian  Reservations  or 
military  reservations  that  were  not  considered  as 
being  available  for  development  in  this  study 
would  be  reviewed  and  studied  to  determine  pos- 
sibilities for  development  as  alternatives  to  the 
Nisqually  Delta. 


TABLE  4-6.  Navigation  projects,  Puget  Sound  Area 


Bjvms 

Navigation  Channels 

Small  Boat  Harbors 

By 

1980 

1980  2000 
Number  of 
Projects  Miles 

2000  2020 

_ By 

1980 

Wet 

Moorages 

1980  2000 

7000  7070 

Number  of 
Projects  Miles 

Number  of 

Projects 

Miles 

Number  of 
Projects 

Number  of 
Projects 

Wet 

Moorages 

Number  ol 
Protects 

Wet 

Moorages 

Nook  sack  Sum* 

» 

1 b 

2 

28 

2 

870 

1 

550 

1 

1 150 

Skag<t  Sami  ah 

2 

b 7 

3 

9 4 

2 

4 8 

2 

850 

2 

1 900 

3 

3.340 

StiOdguaoiish 

W»  uHrev  Camano  »s 

3 

2 300 

2 

2.660 

6 

9 390 

Snohomish 

2 

4 2 

3 

11  3 

2 

3 130 

4 

5.940 

8 

13.680 

Cetlat  Green 

5 

7 4 

3 

2.100 

5 

10020 

Puyallup 

3 

b 4 

2 

2 1 

2 

1.550 

1 

2 720 

NisuuaHv  Desrhutes 

Alternative  A 

1 

38 

2 

59 

1 

230 

2 

2,180 

2 

1 210 

Attpmativr  B 
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also  would  be  considered.  However,  present  in- 
formation indicates  that  the  bulk  cargo  facilities 
proposed  as  part  of  the  navigation  development  in 
the  delta  may  not  entirely  be  replaceable  in  other 
basins. 


boaters  in  order  to  meet  moorage  needs.  In  several  of 
the  basins,  wet  moorage  needs,  projected  to  the  year 
2000,  can  be  satisfied  in  adjacent  basins.  Howevei. 
needs  projected  to  the  year  2020  cannot  be  entirely- 
satisfied  for  the  Cedar-Green  and  Puyallup  Basins 


After  1980  the  construction  of  56  new  small  even  with  this  means.  Shown  in  Table  4-6  is  a 


boat  harbors  and  expansion  of  I 1 existing  facilities 
would  provide  additional  wet  moorages  for  pleas- 
ure boaters.  All  of  the  wet  moorage  needs  pro- 
jected for  the  Area  cannot  be  satisfied  at  sites 
found  to  tiave  a potential  for  development.  Con- 
sequently, proportionately  greater  use  of  dry 


summary  of  navigation  projects  scheduled  for  con- 
struction after  1980. 

Power 

In  the  Pacific  Northwest,  planning  for  the 
satisfaction  of  electrical  power  needs  is  accont- 
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plished  on  a regional  basis.  The  geographic  and 
economic  relationships  between  the  Puget  Sound 
\iea  and  the  surrounding  region  arc  inter-related. 
The  region  is  served  on  a coordinated  basis 
through  a number  ol  interconnected  generating 
and  transmission  systems  with  the  Federal  regional 
transmission  grid  ot  the  Bonneville  Power  Admin- 
istration providing  the  major  lines. 

As  the  Puget  Sound  Area  is  one  of  two 
major  load  centers  of  the  region,  its  needs  would 
have  a strong  influence  on  the  regional  rate  of 
development.  Presently  the  major  outside  source  of 
power  is  from  the  Upper  and  Middle  Columbia 
River  hydroelectric  plants.  These  plants  could 
reach  ultimate  installed  capacity  by  the  |M90's, 
which  coincides  with  the  time  that  the  trans- 
mission corridor  across  the  North  Cascade  Moun- 
tains would  be  tilled  to  capacity. 

The  Puget  Sound  Area  would  have  a peak 
demand  of  approximately  30,000  megawatts  (mw) 
by  the  year  2000,  almost  ten  times  the  present 
demand.  Karlv  in  the  period  1980-2000  the  Area 
would  begin  developing  nuclear-fueled  steam- 
electric  plants  and  pumped  storage  hydroelectric 
plants  late  in  the  period  to  meet  the  demand  for 
power. 

The  Area  has  numerous  potential  nuclear- 
electric  power  sites  utilizing  various  types  of  cool- 
ing. and  many  excellent  pumped  storage  hydro- 
electric sites  to  meet  the  future  power  demands. 
Therefore,  by  the  year  2020,  when  the  electric  power 
peak  requirement  is  forecasted  at  almost  90,000 
megawatts  (nearly  30  times  present  demand)  pumped 
storage  and  nuclear-electric  generation  is  projected  to 
dominate  the  scene. 

Figure  4-1  illustrates  the  development  of  elec- 
tric power  resources  in  meeting  energy  and  peak 
requirements  from  19(>5  to  2020.  1 lie  nuclear  and 
miscellaneous  portion  includes  geothermal  or  other 
unknown  sources  of  generation.  The  pumped  storage 
and  fossil-fuel  portion  includes  possible  gas-turbine  or 
steam-electric  peaking  plants. 

Future  new  electric  power  developments  within 
the  Puget  Sound  Area  would  be  determined  by 
economies  of  location,  and  the  impact  on  the  natural 
environment.  Some,  or  even  all,  of  the  base-load 
thermal  nuclear  generation  could  be  located  within 
the  Area  itself  Having  the  power  plants  located 
within  the  Area  would  result  in  minimizing  trans- 
mission costs.  However,  due  to  environmental  con- 
siderations. some  thermal  base-load  plants  may  be 
near  the  ocean  or  east  of  the  C ascade  Mountains. 


50 


too 


FIGURE  4 1.  Electr i power  energy  and  peaking 
requirements  and  resources,  Puget  Sound  Area 


Many  existing  hydroelectric  power  plants  in  the 
Puget  Sound  Area  are  now  operating  as  peaking 
plants.  Others,  however,  are  too  old  or  too  small  to 
justify  additional  units  for  peaking  purposes.  Thus, 
there  probably  would  be  no  significant  change  in  the 
operation  of  most  existing  Area  hydroelectric  plants. 
However,  the  Skagit  River  system  does  represent  a 
potential  source  of  additional  peaking  capacity.  The 
existing  power  production  of  the  Skagit  River  system 
can  be  increased  by  raising  Ross  Dam.  installing 
additional  generation  units  at  Ross,  Diablo  and  Gorge 
Dams  and  constructing  a reregulaling  dam  at  Copper 
Creek. 

Eighty-nine  potential  hydroelectric  sites,  with  a 
total  installed  capacity  of  3,390  mw.  were  investi- 
gated. The  results  of  the  investigation  revealed  that 
no  site  approaches  economic  justification  from  a 
single-purpose  standpoint. 

During  the  study,  the  potential  ol  puntped- 
storage  was  investigated  at  more  than  1(H)  sites  in  the 
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1000  Magawofti  1000  Megawatt* 


Puget  Sound  Area.  In  the  northern  Cascade  Moun- 
tains, there  are  an  unusually  large  number  of  excel- 
lent pumped -storage  sites.  With  off-peak  thermal 
generation  available  for  pumping  energy,  pumped 
storage  is  potentially  the  most  economical  source  of 
peaking  capacity  once  the  conventional  hydroelectric 
capability  of  the  area  are  fully  developed.  Additional 
site  investigation  is  required. 

The  Puget  Sound  Area,  with  a peak  electric- 
load  of  about  3.500  niw,  presently  imports  about 
2,000  mw.  The  importation  of  electric  energy  is  at 
about  the  same  ratio,  two-thirds  of  requirements 
being  met  from  outside  sources.  This  importation  is 
expected  to  continue  as  long  as  electrical  generation 
is  available  from  areas  outside  the  Puget  Sound  Area. 

Included  in  the  early  action  portion  of  the 
Comprehensive  Plan  is  hydroelectric  power  develop- 
ment as  part  of  the  Nortli  Fork  Snoqualmie  River 
project.  Raising  of  Ross  Dam  on  the  Skagit  River  to 
provide  increased  Dower  output  from  generating 
facilities  at  Ross  power  plant  is  recommended  for 
further  consideration  to  meet  the  Area’s 
power  needs.  The  importation  of  electric  peaking 
capacity  and  energy  from  east  of  the  Cascade 
Mountains  would  continue  to  increase  through  the 
1990's  until  the  Columbia  River  hydroelectric  system 
is  completely  developed.  Importation  of  13,400  mw 
peaking  capacity  and  5,000  mw  average  energy  would 
thereafter  remain  the  same.  The  existing  development 
under  consideration  would  meet  the  1980  demand 
projected  for  the  Puget  Sound  Area.  However,  by  the 
year  2000,  the  Puget  Sound  Area  would  need 
additional  generation  of  13,490  mw  of  peaking 
capacity  and  10.380  average  mw  of  energy.  The 
means  for  satisfying  this  additional  demand  would 
primarily  be  base-load  thermal  installations.  Nuclear 
power  plants  are  scheduled  to  supply  12,100  mw 
peaking  capacity  with  10,300  mw  of  energy. 
Pumped-storage  power  plants  that  satisfactorily  meet 
environmental  considerations  may  be  provided  to 
assist  in  supplying  peaking  capacity.  Some  fossil-fuel 
plants  in  the  form  of  gas  turbines  may  also  be 
installed  in  the  future  at  locations  near  load  centers 
to  assist  in  meeting  peak  power  demands. 

Installation  of  about  52,000  mw  of  nuclear 
power  generation  would  be  required  by  the  year 
2020.  The  Puget  Sound  Area  has  many  features 
advantageous  to  nuclear  power  plants  siting,  these 
include:  (I)  a plentiful  supply  of  cold  marine  water 
for  cooling  purposes,  (2)  favorable  tidal  currents  at 
many  locations  conducive  to  rapid  dispersal  of 
cooling  water,  (3)  protected  deep  water,  close  to 


shore,  providing  good  access  by  sea,  and  (4)  prox- 
imity to  major  load  centers  and  major  transmission 
facilities.  However,  around  Puget  Sound  there  are 
some  siting  problems  that  stem  from  growing  high 
density  populations  and  in  some  cases  restricted 
mixing  in  the  waters  of  the  Sound.  Sites  under  active 
consideration  by  public  utilities  for  nuclear  power 
plant  development  are  kiket  and  Samisli  Islands,  in 
the  Skagit -Samisli  Basins,  Cherry  Point  in  the  Nook- 
sack-Sumas  Basins,  and  Sequim  in  the  Flwlia- 
Dungeness  Basins. 

Power  plants  that  would  use  once-through 
cooling  systems,  as  envisioned  lor  those  in  the  Puget 
Sound  Area,  need  a large  water  supply.  The  expected 
circulating  water  requirement  fora  1 ,000  mw  nuclear 
power  plant  would  be  about  1 .600  cfs  to  limit  the 
coolant  temperature  to  maximum  rise  of  20  degrees 
F.  This  type  of  cooling  system  generally  limits  the 
potential  thermal-nuclear  plants  to  the  use  of  salt 
water  for  cooling.  With  once-through  cooling  each 
nuclear  plant  requires  about  350  acres.  Hypo- 
thetically, the  total  land  requirements  of  fifty-two 
1,000  mw  plants  would,  with  once-through  cooling, 
be  18,200  acres. 

Capital  and  operating  costs  of  nuclear  plants 
determine  whether  they  are  economically  competitive 
with  other  types  of  thermal  power  plants.  Nuclear 
plants  with  the  larger  size  units  tend  to  cost  less  per 
kilowatt.  In  the  period  1975-1980,  new  nuclear 
plants  most  likely  would  be  composed  of  several  units 
in  the  750-1500  mw  range  and  would  cost  in  the 
range  of  $100  to  $200  per  kilowatt.  At  the  rate  of 
$200  per  kilowatt  (1908  price  levels),  a 1000  mw 
nuclear  power  plant  would  cost  about  $200,000,000. 

In  the  decade  between  now  and  1980,  over  , 
billion  dollars  would  be  invested  in  electric  power 
facilities  in  the  Pacific  Northwest.  Of  this  total,  about 
2.7  billion  dollars  would  be  attributable  to  low- 
voltage  transmission  and  distribution,  about  1.7 
billion  dollars  to  high-voltage  transmission,  about  1.0 
billion  dollars  to  hydro  capacity,  and,  about  1.3 
billion  dollars  to  thermal  generation.  In  the  next  10 
years,  from  1980  to  1990,  about  9 billion  dollars 
would  be  invested  in  electric  power  facilities  in  the 
region,  of  which  3.2  billion  dollars  would  be  in 
low-voltage  transmission  distribution,  1.2  billion 
dollars  would  be  in  high-voltage  transmission,  1.9 
billion  dollars  in  additional  hydro  capacity,  and  2,t> 
billion  dollars  in  thermal  generation  facilities.  Under 
past  and  present  trends,  about  one-third  ot  the 
investment  is  expected  to  be  in  the  Puget  Sound 
Area. 
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Flood  Control 

Die  Comprehensive  Plan  provides  lor  the  reduc- 
tion of  future  flood  damages  associated  with  main 
stem  overhaul-.  Hooding  of  urban  and  rural  com- 
munities and  agricultural  lands  in  the  flood  plains  of 
each  of  nine  major  river  basins.  The  two  island 
groups.  San  Juan  and  Whidbey-Camano  Islands,  do 
not  have  serious  overbank  flooding.  Complementary 
measures  of  flood  prevention  and  control  are  dis- 
cussed under  Watershed  Management. 

The  objectives  of  flood  protection  adopted  for 
this  study  would  generally  be  met  by  a combination 
of  management  programs  and  flood  control  projects. 
All  urban  and  industrial  lands  would  have  at  least  a 
100-year  level  of  protection,  with  the  exception  of  a 
relatively  small  amount  of  land  in  the  Snohomish 
River  Basin  above  the  town  of  Snohomish  along  the 
Pilehuck  River.  Prime  agricultural  lands  with  a high 
density  of  farm  buildings  and  residences  would  be 
provided  a 50-year  level  of  protection.  Other  agri- 
cultural lands  in  all  but  the  Skykomish  River  Basin 
would  be  provided  with  a 25-year  level  of  protection. 
In  that  basin  levees  or  storage  projects  required  to 
achieve  a 25-year  level  of  protection  are  neither 
economically  justified  at  this  time  nor  expected  to  be 
in  the  future.  Flood  plain  management  is  an  integral 
part  of  the  Comprehensive  Plan.  Management  and 
project  costs  to  satisfy  a significant  amount  of  the 
Puget  Sound  Area  flood  control  needs  over  the 
50-vear  planning  period  are  estimated  to  range  from 
$328,589,000  to  $381,589,000,  averaging  from 
$6,600,000  to  $7,600,000  per  year,  depending  on 
which  alternative  plan  is  selected. 


Hie  early  action  portion  ol  the  Comprehensive 
Plan  requires  an  investment  ranging  from 
$168,054,000  to  $176,054,000  to  implem-nt  flood 
plain  management  programs,  construct  economically 
justified  levees  and  channel  improvements,  and  pay 
for  the  allocated  flood  control  costs  of  multiple- 
purpose  storage  projects.  In  flic  Nooksack-Sumas 
Basins  a storage  project  would  be  constructed  at  the 
Edfro  site  on  the  North  fork  Nooksack  River.  In  the 
Skagit-Samish  Basins  levees  would  be  raised,  the 
operation  of  Upper  Baker  Dam  changed,  and  the 
Avon  Bypass  constructed.  The  si/e  of  the  bypass 
would  depend  on  the  alternative  plan  selected.  In  the 
Stillaguamish  Basin  levee  and  channel  improvements 
would  be  constructed.  In  the  Snohomish  Basin 
multiple-purpose  storage  projects  on  the  North  and 
Middle  Forks  Snoqualmie  River  would  be  con- 
structed, Culmback  Dam  on  the  Sultan  River  raised, 
and  levee  and  channel  improvements  made  along  the 
lower  Snohomish  River.  In  the  Cedar-Green  Basins 
additional  storage  would  be  obtained  at  Chester 
Morse  Lake  on  the  Cedar  River  through  construction 
of  a low  dam  at  the  lake  outlet.  In  the  Puyallup  Basin 
levees  would  be  constructed  to  protect  the  town  of 
Orting.  In  the  Nisqually-Deschutes  Basins  the  plan 
includes  using  storage  at  Alder  Lake  on  the  Nisqually 
River  by  agreement  with  the  city  of  Tacoma.  In  the 
West  Sound  Basins  a levee  would  be  constructed 
along  the  Dosewallips  River  to  protect  the  State  park. 

Flood  plain  management,  including  land  use 
zoning,  floodproofing  and  other  regulations  necessary 
to  protect  existing  structures  and  prevent  unwar- 
ranted development  in  the  flood  plains  is  an  essential 


TABLE  4-7.  Flood  control  projects  for  main-stem  overbank  flooding,  Puget  Sound  Area 
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part  of  the  Comprehensive  Plan.  Hood  plain  regula- 
tions would  be  utilized  to  establish  and  protect  the 
required  minimum  channel  for  passage  of  Hood  Hows 
and  to  control  land  use  and  development  in  those 
areas  with  less  than  100-year  level  of  flood  protec- 
tion. Flood  plain  zoning  would  also  provide  a means 
of  retaining  open  space,  if  supported  by  land  use 
zoning.  As  a condition  for  construction  of  Federal  or 
Federally-assisted  flood  control  projects  the  State 
and/or  local  governments  should  be  required  to 
regulate  flood  plain  encroachments  such  that  growth 
in  flood  damages  from  new  developments  is  pre- 
vented. 

Shown  in  Table  4-7  is  a summary  of  flood 
control  projects  that  would  be  implemented  prior  to 
1980. 

The  long-range  program  for  satisfying  flood 
control  needs  includes  development  of  additional 
storage  in  the  Nooksaek-Sumas  Basins  as  part  of  the 
multiple-purpose  North  Fork  project,  and  in  the 
Skagit-Samish  Basins  with  the  Sauk  River  project,  it 
found  to  be  desirable  after  completion  of  the  Wild 
and  Scenic  River  Study  in  the  Skagit  Basin.  Modifi- 
cation of  the  outlet  works  at  the  South  Fork  Tolt 
River  project  would  provide  additional  flood  control 
storage  for  the  Snoqualmie  River  system  in  the 
Snohomish  Basin.  Storage  projects  are  planned  for 
construction  on  the  Puyallup  River  prior  to  the  year 
2000  and  on  the  Deschutes  River  after  2000.  Addi- 
tional channel  and  levee  projects  would  be  under- 
taken in  many  of  the  basins  in  the  long-range  period 
to  provide  increased  levels  of  flood  protection  com- 
mensurate with  the  increase  in  urban  and  rural 
developments  in  the  flood  plains.  Levees  and  channel 
improvements  would  be  provided  in  the  Nisqually 
River  delta  if  port  development  is  undertaken  there. 
A change  in  operation  of  the  existing  dam  on  the 
Flwha  River  would  be  undertaken  alter  1480  to 
provide  flood  control  protection  in  that  basin.  A total 
investment  ranging  from  $152,535,000  to 
$213,535,000  is  estimated  to  be  required  to  provide 
the  long-range  flood  control  projects  and  flood  plain 
management  scheduled  lor  the  period  1480  to  20_0, 
depending  on  which  alternative  plan  is  selected. 

Watershed  Management 

The  means  provided  in  the  Comprehensive  Plan 
to  achieve  the  objectives  of  watershed  management 
include  a wide  spectrum  of  structural  and  non- 
structur.il  measures  for  development  and  improved 
use  of  the  land  and  water  resources.  Structural 
measures  arc  often  the  result  of  formal  cost -sharing 
projects,  while  nonstructural  land  treatment  and 


management  measures  are  usually  applied  by  the 
owner  of  the  land  under  a planned  program. 

An  important  part  of  watershed  management 
includes  selection  ol  watershed  lands  for  specific 
development  purposes  in  accordance  with  the  capabil- 
ity of  the  land  to  sustain  such  use.  coupled  with 
adequate  land  treatment  and  water  management 
based  on  the  chosen  use  or  combination  of  uses.  The 
watershed  area  requiring  management  remains  con- 
stant while  the  intensity  of  management  increases 
with  changed  or  more  intense  use  of  the  land.  Future 
development  of  the  Area  would  require  acceleration 
of  management  of  land  and  water  resources. 

Nonstructural  measures  consist  of  land  treat- 
ment and  management  operations  for  protection, 
rehabilitation,  and  improvement  of  watershed  lands 
and  water  flows  originating  thereon.  Examples  of 
rehabilitation  and  protection  measures  are  fire  pro- 
tection, special  precautions  in  road  building  to  reduce 
hazard  ol  resource  damage,  and  construction  activity 
modifications  to  reduce  stream  pollution  by  sedi 
inept.  Development  activities  may  be  on-farm  or 
urban  water  management  measures  installed  to 
achieve  known  potentials,  often  made  possible  by 
structural  projects.  Many  of  these  measures  are 
on-going  at  the  present  time  and  would  be  a part  of 
the  planned  program.  Some  elements  of  existing 
management  are  good,  while  others  need  substantial 
improvement  and  redirection. 

Projects,  some  of  which  are  interrelated  to 
mainstem  overbank  flooding  projects  discussed  under 
Flood  Control,  are  generally  multiple-purpose  and 
designed  to  reduce  damages  caused  by  floodwater  and 
sediment. 

The  watershed  management  programs  and 
projects  contained  in  the  Comprehensive  Plan  to 
satisfy  the  Area's  needs  over  the  50-year  planning 
period  are  estimated  to  cost  $2,487,807,000 
($237,364,000  in  program  costs  not  shown  in  tables) 
averaging  $54,800,000  per  year.  A large  portion  of 
this  cost  represents  ongoing  management  and  de- 
velopment costs,  a portion  of  which  would  be 
redirected  and  accelerated.  These  costs,  together  with 
other  costs  of  acquisition  and  development,  represent 
the  total  given. 

The  early  action  program  calls  lor  the  invest- 
ment ol  $33,484,000  lor  projects  planned  under 
criteria  similar  to  Public  Law  566  for  implementation 
prior  to  1480,  and  $83 1 ,040,000  lor  complementary 
programs  of  land  treatment,  drainage,  and  erosion 
control.  A five-year  study  ol  beach  and  shore  erosion 
is  planned  for  initiation  and  completion  h\  1480  at 
an  estimated  cost  of  $500,000.  This  study  would 
identify  and  evaluate  areas  where  significant  erosion 
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TABLE  4 8.  Early  action  watershed  protection  and  management  projects,  Puget  Sound  Area 


Modification 


Basin 

and 

Watershed 

Project 

Area 

(acres) 

Channel 

Improvement 

(mi.) 

of  Existing 
Protective 
Works 
(mi.) 

Outlet 

Structures 

(no.) 

Water 
Storage 
F acility 
(no.) 

Debris 
Basin 
(no  1 

F loodwater 
Protection 
(acres) 

Drainage 

1 mpr  over  m- 1 

( acres) 

NOOKSACK  SUMAS  BASINS 

Middle  Tnbs.  Nooksack 

6,750 

6 7 

6.0 

i 

3.199 

4.582 

F ish trap  Bertrand  Cr. 

23,914 

37.0 

6.0 

2 

13,159 

13,508 

Wiser  Lake  Area 

38,305 

29.0 

10.1 

4 

14.791 

18.832 

Lower  Nooksack  Tnbs. 

19,835 

18  9 

9.3 

5 

10  499 

12,559 

Sumas  R iver 

33,079 

22.0 

1 

14.509 

14.692 

Dakota  Creek 

20,314 

18  0 

593 

3.1 18 

California  Creek 

14,192 

13.8 

1 

1,397 

3.500 

Silver  Creek 

10,855 

16  0 

5 0 

1 

2.736 

4.999 

T otal 

167,265 

161  4 

35  4 

13 

~T 

“T 

60.883 

75,790 

SKAGIT  SAMISH  BASINS 

Gages  Slough 

14,419 

17.0 

1 

9,520 

7.087 

South  Mt.  Vernon 

32,132 

21.5 

4 

9,619 

10.501 

Samish  River 

63,716 

65.0 

5 

23,859 

24.028 

Skagit  F lats 

41,148 

43.0 

5.0 

5 

31,788 

28.402 

T otal 

151,415 

146.5 

5.0 

15 

74,786 

70.018 

STILLAGUAMISH  BASIN 

Lower  Stillaguamish 

8,522 

17  0 

1.0 

3 

5,547 

5.422 

Church  Creek 

8,060 

8.4 

1.0 

3 

2,732 

4,424 

T otal 

16,582 

25.4 

2.0 

6 

8,279 

9,846 

SNOHOMISH  BASIN 

Patterson  Creek 

12,451 

8 0 

667 

1,426 

Snohomish  Estuary 

29,759 

15.0 

11.0 

3 

12,321 

10.222 

T otal 

38,210 

23  0 

11.0 

3 

12,988 

1 1 ,648 

CEDAR  BASIN 

Swamp.  Bear,  North  Crs. 

44,795 

24  0 

2 

5,963 

3,826 

Evans  Creek 

29,800 

16.0 

2 

3,348 

3,620 

T otal 

73,595 

40  0 

4 

9,311 

7,446 

PUYALLUP  BASIN 

Algona  Pacific 

6,457 

12  0 

1,688 

1,444 

Clear  Creek 

8.060 

21  0 

2,364 

6,587 

Hylebos  Creek 

15,000 

7 0 

1 

2,376 

1,258 

Wapato  Creek 

6,407 

7.0 

1 

3,243 

1,699 

Clover  Creek 

58,092 

14  0 

4 990 

805 

Total 

125,016 

61  0 

T~ 

14,661 

11,793 

WEST  SOUND  BASINS 

Goldsborough  Creek 

38,501 

5.0 

i 

3.388 

261 

Chimacum 

22,326 

16  0 

8 

i 

3,375 

2.717 

T otal 

60,827 

21  0 

8 

T 

i 

6,763 

2,978 

GRAND  TOTAL 

632,900 

478  3 

53.4 

51 

2 

2 

187,671 

189,519 
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TABLE  4 9 Summary  of  principal  measures  for  watershed  protection  and  management  on  cropland,  Puget 
Sound  Area 


Early  Action  Program  Proposed  for  I retaliation 
Appl  Cum. 

Through 


Treatment  Measures 

Unit 

1966^ 

1980 

2000 

2020 

T otal 

Erosion  Control  Measures 

Conservation  cropping  system 

Acre 

210.600 

58.000 

115,700 

115,700 

500,000 

• aatvifc  oinS  v>a>  land  planting 

Acre 

fO.Ouo 

b.UUU 

10,000 

10,000 

33,000 

Cover  crop  ' 

Acre 

24.000 

28.800 

57.500 

57.500 

167,800 

F loot!  Prevention  Measures 

Dike  and  levee 

Feet 

1 443.790 

154,810 

309,500 

309,500 

2.217.600 

Clearing  and  snagging 

Feet 

211.500 

380.460 

760.020 

760.080 

2.112,000 

Streambank  protection 

Feet 

892.500 

143.580 

287,160 

287,160 

1,610,400 

Stream  channel  improvement 

Feet 

459.580 

76,960 

153,930 

153,930 

844.400 

Stream  channel  stabilization 

Feet 

25,350 

17,110 

34.210 

34.210 

110,880 

Drainage  Measures 

Drainage  mam  or  lateral 

Feet 

7.042.420 

1,391.520 

2.783,030 

2,783,030 

14,000.000 

Drainage  field  ditch 

Feet 

81,470 

2,152,710 

4,305,410 

4,305,410 

10,845.000 

T ile  drain 

Feet 

5.790.860 

11,133.240 

22,266,450 

22,266.450 

61.457.000 

Recreation  Measures 

Recreation  access  road 

Feet 

1.105,350 

444.210 

888,420 

888,420 

3,326,400 

Wildlife  habitat  management 

Acre 

107,180 

192.940 

385.850 

385,850 

1,071,820 

F arm  pond 

Number 

1.010 

390 

800 

800 

3,000 

' Conservation  measures  applied  annually 


^ This  includes  accomplishments  that  are  part  of  Soil  Conservation  Service  Records  System. 


is  occurring,  determine  relevant  factors  for  evalu- 
ation, describe  justifiable  remedial  measures,  and 
establish  priorities  for  treatment. 

Small  multiple-purpose  watershed  projects 
shown  in  Table  4-b  would  assist  in  reduction  of 
floodwater  and  sediment  damage  to  lands  at  the  small 
watershed  level  (250.000  acres  or  less)  and  make 
possible  improved  management  of  these  lands. 
Twenty-five  such  projects  have  feasibility  for  con- 
struction by  1980  and  an  additional  80  projects  are 
projected  as  feasible  by  2020.  The  Nooksack  Basin 
contains  eight  of  the  proposed  early  action  projects; 
the  Puyallup  Basin  five  such  projects;  the  Skagit- 
Samish  Basins  four;  and  the  remaining  eight  projects 
would  be  scattered  in  the  Stillaguamish,  Snohomish, 
Cedar,  and  West  Sound  Basins.  These  projects  and 
programs  are  discussed  in  more  detail  in  Appendix 
XIV.  Watershed  Management. 

Additional  studies  are  needed  in  land  manage- 
ment and  its  impacts  on  various  environmental 
factors,  such  as  the  production  and  eltects  of 
sediment.  Cooperative  studies  involving  long-term 


measurement  and  evaluation  of  sediment  production, 
movement,  and  impacts  on  various  economic  anu 
ecologic  factors  are  estimated  at  $2,250,000  tor  the 
early  action  period  and  $150,000  annually  in  the 
long-range  period. 

Completion  of  cooperative  soil  surveys  on  Area 
lands,  updating  older  inadequate  surveys,  and  initiat- 
ing surveys  of  greater  intensity  in  areas  expected  to 
become  part  of  metropolitan  developments  is  pro- 
posed. These  surveys  would  be  accelerated  for  guid- 
ance of  development.  This  survey  work  and  reports, 
included  for  early  action,  are  estimated  to  cost 
$3,000,000. 

A summary  of  principal  measures  for  cropland 
and  natural  forest  land  is  given  in  Tables  4-9  and 
4-10.  respectively.  The  list  of  practices  given  in  these 
tables  serves  to  indicate  the  level  of  management 
needed  on  these  lands,  and  it  is  expected  the  same 
level  of  management  would  be  applied  to  State  and 
corporate  forest  lands.  Small  private  holdings  would 
generally  lag  behind  large  ownerships  in  sophisti- 
cation of  management. 
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TABLE  4 10.  Summary  of  principal  measures  for  watershed  protection  and  management  on  National  Forests, 
Puget  Sound  Area 


T reatment  Measures 

Unit 

Early  Action  Program 
1965  1980  Percent1 

Proposed  for  Installation 
1980  2000  2000  2020 

Managerial 

Surveys 

Acres 

8,873, 9/0 

95 

5,048, 1 70 

0 

Plans  for  watersheds 

Numt>ers 

87 

100 

41 

0 

Research  studies 

Dollars 

461.600 

30 

559,400 

559,400 

State  and  private  programs^ 

Dollars 

2.317.700 

95 

3,090,200 

3,090,200 

Protection 

F ire  control 

Acres 

3,095.080 

50 

3,095,080 

3,095,080 

Insect  and  disease  control 

Dollars 

32,500 

95 

43,500 

43,500 

Road  development  & 

Permanent 

Miles 

2,429 

75 

3,770 

2,460 

T emporary 

Miles 

9,432 

60 

16,810 

20,705 

Land  use  development  6 

Logging^ 

Acres 

402.280 

95 

717,300 

883,080 

Grazing 

Acres 

1 1,720 

75 

33,020 

64,600 

Recreation^ 

Dollars 

4,885,000 

30 

6,513,500 

6,513,500 

Restoration 

Reforestation 

Acres 

199,530 

95 

272,300 

272,300 

Gully  stabilization 

Miles 

17.5 

5 

25 

25 

Erosion  control 

Acres 

5,310 

5 

5,910 

5,910 

Channel  clearance 

Miles 

83.7 

10 

150  3 

150  3 

Bank  stabilization 

Miles 

143.4 

5 

156  5 

156.5 

Road  and  trail  rehabilitation 

Acres 

150  2 

5 

206 

206 

Roadside  stabilization 

Acres 

756 

5 

955 

955 

Water  Yield  Improvement^ 

Cover  type  conversion 

Acres 

0 

0 

40,750 

40,450 

Snowpack  management  facilities 

Miles 

0 

0 

810 

798 

Sediment  basin  construction 

Acres 

420 

0 

1,975 

1,885 

Flow  regulation  structures 

Each 

40 

0 

45 

43 

Water  storage  structures 

Each 

63 

0 

276 

278 

Wet  land  drainage  structures 

Each 

2 

0 

8 

0 

* Approximate  percentage  of  needs  met  by  current  funding  levels. 


^ Based  on  allocation  of  the  total  State  and  private  forestry  program  that  is  water  related 

^ Costs  include  detection  only 

^ Measures  based  on  local  determination  of  future  off  site  needs  for  water  These  should  be  viewed  as  potential  t-  . 
rather  than  specifically  planned  projects. 

^ Area  includes  thinnings  and  release  cuttings  as  well  as  harvest  cuts. 

^ Units  shown  are  not  wholly  watershed  protection  and  management  items,  costs,  when-  j . • < 
needed  for  soil  and  water  protection  only 
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TABLE  4-11.  Watershed  management  projects  1980-2020,  Puget  Sound  Area 


1980  2000 

T otal 

Installation 

Cost 

(dollars) 

2000-2020 

T otal 

Installation 

Cost 

(dollars) 

Basin 

Number  of 
Projects 

Basin 

Number  of 
Projects 

N oo  k sack  -S  u mas 

7 

5,950.000 

Nooksack-Sumas 

5 

936.000 

Skagit-Samish 

3 

1.850.000 

Skagit-Samish 

5 

1,460.000 

Stillaguamish 

3 

5.620,000 

Stillaguamish 

3 

1.310.000 

Whidbey  Camano  Is. 

4 

3,245.000 

Whidbey  Camano  Is. 

0 

0 

Snohomish  1 

8 

12,387,000 

Snohomish 

1 

100.000 

Cedar 

3 

3,810.000 

Cedar 

1 

100  000 

Green 

1 

1.700.000 

Green 

1 

100.000 

Puyallup 

4 

4.167,000 

Puyallup 

0 

0 

Nisqually 

4 

2.930.000 

Nisqually 

1 

100.000 

Deschutes 

3 

1.410,000 

Deschutes 

0 

0 

West  Sound 

12 

8,055,000 

West  Sound 

7 

970.000 

Elwha-Dungeness 

5 

2.962.000 

E Iwha-Dungeness 

2 

300.000 

San  Juan  Is. 

3 

2,736,000 

San  Juan  1 s. 

0 

0 

Total 

60 

56,822,000 

Total 

26 

5.376.000 

1 Includes  Lake  Stevens  project  installation  cost  of  $147,000,  not  shown  in  Appendix  XIV,  Watershed  Management. 


TABLE  4-12.  Summary  of  watershed  management  program  and  project  costs,  all  lands  (in  thousands  of  dollars)1 


Time  Periods 


Type  of  Cost 

To  1980 

1980  2000 

2000  2020 

Total 

Federal 

Tech.  Assistance2  3 

127.010 

203,649 

201 ,073 

531.732 

Struc  Measures3 

23,077 

56,822 

5,376 

85.275 

Accel.  Tech.  Assist. 

3,424 

7,599 

3,205 

14,228 

Total 

153,51  1 

268,070 

209,654 

631,235 

Federal  & Cooperative 

Beach  Erosion  Study 

500 

0 

0 

500 

Beach  Stabiliz.  (Constr.) 
Cooper  Sedim.  Monitoring 

2.250 

100,000 

3,000 

100,000 

3,000 

200,000 

8,250 

Cooper.  Soil  Surveys 

3.000 

0 

0 

3,000 

Total 

5,750 

103,000 

103,000 

21 1 ,750 

Non-Federal 

Technical  Assistance 

87.627 

116,839 

116,838 

321 .304 

Structural  Measures 

3.984 

50 

&0 

3.984 

Rights-of-Way 

6,928 

50 

50 

6,928 

OM&R,  Structures4 

7,648 

16,353 

1,613 

25.614 

Water  Management 

57.351 

57,813 

73.743 

188,907 

Urban  Drainage 

500.692 

446,527 

457,078 

1,404,297 

Land  T reatment 

54.936 

70,782 

68.070 

193,788 

Total 

719.166 

708,314 

717,342 

2.144,822 

Grand  Total 

878.427 

1,079,384 

1,029.996 

2,987,807 

1 Base  1967  prices 

Source;  Appendix  XIV.  Watershed  Management. 

2 Does  not  include  technical  assistance  and  management  costs  for  urban  drainage. 

3 Costs  of  flood  control  not  included. 

4 Base:  1967  adjusted  normalized  prices 

^ Amounts  not  estimated  for  future  time  periods. 
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The  long-range  planning  for  satisfying  water- 
shed management  needs  provides  for  further  small 
watershed  projects  for  flood  prevention  and  a con- 
tinuation of  rehabilitation  and  protection  programs 
and  activities  associated  with  development  of  land 
and  water.  An  investment  of  $2,091,414,000  is 
estimated  to  satisfy  watershed  management  needs  for 
the  period  1980-2020.  About  42  percent  of  this  is  for 
urban  water  management. 

The  long-range  program  features  are  shown  in 
Tables  4-9  and  4-10  and  projects  are  indicated  in 
Table  4-11.  A summary  of  the  watershed  manage- 
ment features  for  all  lands  is  given  in  Table  4-12. 


Recreation 

In  satisfying  the  future  water-related  recreation 
needs,  the  Comprehensive  Plan  sets  forth  a schedule 
of  land  acquisition  and  development  providing  for  the 
timely  construction  of  well-planned  recreation  facili- 
ties. the  retention  of  public  lands  for  recreational  use. 
and  the  identification  of  natural  areas  which  should 
be  protected.  Future  recreation  developments  would 
be  in  accordance  with  the  Washington  Statewide 
Outdoor  Recreation  and  Open  Space  Plan. 

The  plan  of  development  calls  for  an  invest- 
ment of  S 1 ,630,21 5,000  to  acquire  lands  and  develop 
recreation  facilities  during  the  50-year  period,  averag- 
ing S32.600.000  per  year.  The  plan  includes 
S406.975.000  investment  during  the  early  action 
period.  The  land  requirements  for  developments 
including  buffer  zones  are  shown  in  the  following 
tabulation: 


1980 

2000 

2020 

Acres  of  development 

C 

O 

1 2,200 

21,800 

Acres  of  buffer  zones 

8,200 

10,500 

18.700 

Total  acreage 

17.700 

22,700 

40.500 

The  early  action  schedule  proposes  identifying, 
acquiring,  and  developing  over  600  recreation  areas. 
Priority  is  given  to  acquiring  and  developing  salt 
water  beaches,  acquiring  and  providing  access  to 
public  areas,  designation  of  a state-wide  system  of 
scenic  and  recreation  rivers,  a program  for  setting 
aside  unique,  natural,  archeological  and  historical 
sites,  and  the  construction  of  facilities  for  camp- 
grounds. picnic  areas,  beaches,  swimming  pools, 
boating  areas  and  facilities  including  small  boat 
harbors. 


The  carls  action  needs  can  be  met  to  a large 
degree  by  the  expansion  of  existing  facilities  and 
development  of  public  lands  located  within  the  Area. 
Kmphasis  should  be  given  to  the  provision  of  access 
to  waterfront  lands  adjacent  to  saltwater,  lakes,  and 
major  rivers  within  one  hour's  drive  of  urban  areas. 
Fxamples  are  the  University  of  Washington 
Arboretum  trail,  acquisition  and  development  o!  the 
Magnolia  tidefiats,  Fverctt  to  Edmonds  beach  trail, 
and  the  development  of  street  ends  as  access  to  water 
areas  such  as  Lake  Union.  In  urban  areas,  recreation 
lands  must  be  acquired  as  soon  as  possible  to  insure 
their  availability  for  future  public  use. 

In  the  Skagit-Samish  Basins,  the  Skagit  River 
and  some  tributaries  have  high  potential  for  inclusion 
in  the  National  Wild  and  Scenic  Rivers  System.  Prior 
to  any  determination  of  whether  it  should  be 
included  in  the  national  system,  future  studies  of  its 
potential  and  expressions  of  national  need  must  be 
made.  These  studies  are  scheduled  tor  completion  in 
1973. 

A major  challenge  to  be  met  during  the  early 
action  period  is  the  provision  of  public  access  along 
the  shorelines  of  fresh  and  marine  waters  where 
developments  have,  to  a great  extent,  shut  off  the 
public  in  many  locations.  The  railroad  tracks  located 
along  the  marine  shoreline  from  Everett  to  Seattle 
and  other  locations  restrict  public  use  of  the  shoreline 
and  access  to  the  marine  resource.  Access  easements 
with  road  access  and  pedestrian  crossings  should  be 
acquired  along  the  railroad  right-of-way  to  provide 
for  public  use  of  the  marine  shoreline.  Additional 
sr  rdies  should  be  undertaken  to  determine  the 
desirability  and  justification  for  opening  the  closed 
municipal  watersheds  lor  recreational  use. 

The  Plan  includes  a network  of  scenic  routes  to 
provide  travel  links  between  recreation  attractions 
used  by  a large  segment  of  the  population  who  enjoy 
driving  for  both  pleasure  and  sightseeing.  In  addition, 
a network  of  trails  is  planned  and  scenic  and 
recreation  rivers  arc  designated  for  possible  inclusion 
as  a part  of  a State-wide  system. 

The  high  country  in  the  Cascades  has  a fragile 
ecological  balance  and  while  the  apparent  need  is  to 
increase  capacity  through  a strong  development 
program,  care  must  be  taken  lest  the  resource  itself  be 
destroyed.  A study  is  needed  to  find  answers  to  the 
question  of  the  proper  level  of  human  use  in  the  high 
country,  prior  to  initiation  of  development  programs. 
Both  winter  and  summer  sport  activities  are  involved. 
This  concept  also  is  applicable  to  most  other  areas 
receiving  intense  recreation  use. 
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The  long-range  program  for  satisfying  recre- 
ation needs  provides  for  expansion  and  development 
of  additional  recreation  facilities  and  acquisition  of 
lands  at  918  recreation  areas.  A total  investment  of 

5 1 .223.240.000  is  estimated  to  he  required  to  satisfy 
the  long-range  recreation  needs  for  the  period  1980 
to  2020. 

Fish  and  Wildlife 

The  Comprehensive  Plan  provides  a schedule  of 
project  and  facility  developments  concurrent  with 
program  and  management  proposals  to  increase  pro- 
duction and  harvest  of  the  fish  and  wildlife  resources 
of  the  Puget  Sound  Area.  The  development  schedule 
initially  sets  forth  specific  measures  to  acquire  addi- 
tional natural  spawning,  rearing,  nesting,  and  forage 
habitat  areas  for  greater  natural  propagation.  This 
would  be  followed  by  construction  and  development 
of  artificial  measures  such  as  hatcheries,  spawning 
channels,  and  rearing  ponds.  Concurrent  with  these 
developmental  measures  would  be  water  control 
measures  to  decrease  flood  (lows,  provide  low  flow 
augmentation,  and  prevent  water  pollution.  Low  flow 
augmentation  in  many  of  the  rivers  is  considered  one 
of  the  most  important  and  best  means  of  increasing 
anadromous  and  game  fish  production. 

To  provide  needed  opportunities  for  fishing  and 
hunting,  streambank.  lake,  and  salt  water  access  areas 
would  be  acquired  and  developed.  Boat  launching 
ramps,  waterfowl  observation  and  hunting  facilities 
would  be  included  in  the  access  area  developments. 

The  fish  and  wildlife  projects  and  programs 
contained  in  the  Comprehensive  Plan  for  the  50-year 
period  are  estimated  to  cost  between  5283,103,000 
and  S285.603.000  depending  upon  the  alternative 
selected,  including  S3.0I8.000  for  programs  and 
projects  on  National  Forest  lands.  This  would  average 
about  S5.700.000  per  year.  The  National  Forest 
projects  would  involve  stream  clearance,  debris  re- 
moval from  lakes,  and  lake  fertilization  and  game 
habitat  improvement.  These  are  included  with  other 
fish  and  wildlife  projects  in  the  Area  discussion. 

The  early  action  plan  requires  an  investment 
ranging  from  $62,703,000  to  S65, 203,000 
(S 1 ,061 ,000 -National  Forests)  for  projects  planned 
to  meet  the  1980  level  of  needs,  and  S3.380.000  for 
complementary  fish  and  wildlife  programs,  including 

5388.000  for  an  Area-wide  program  of  stream  sur- 
veys. The  minimum  stream  (lows  necessary  to  main- 
tain present  fish  production  levels  are  unknown  and 
would  be  determined  from  the  cross-sectional  stream 
surveys.  Tentative  minimum  flow  data  were  provided 
in  Appendix  XI,  Fish  and  Wildlife,  for  consideration 


in  this  study.  However,  these  flows  could  not  be 
supplied  in  any  of  the  river  basins  on  a sustained  basis 
without  significant  carry-over  storage.  Consequently, 
planning  proceeded  on  the  basis  of  augmenting 
naturally  occurring  strcamtlows  during  critical  low 
How  periods  for  fish  to  the  extent  possible,  com- 
mensurate with  other  water  resource  needs.  Further 
project  studies  would  be  required  after  the 
cross-sectional  studies  are  completed. 

Artificial  propagation  facilities  for  trout,  steel- 
head  and  salmon  are  planned  for  implementation 
prior  to  1980  throughout  the  Puget  Sound  Area. 
These  include  1 new  salmon  and  14  new  trout 
hatcheries,  expansion  of  3 existing  trout  and  4 
existing  salmon  hatcheries,  2 miles  of  salmon  egg 
incubation  or  spawning  channels  and  55  controlled 
rearing  areas  for  steelhead  and  searun  cutthroat.  The 
Plan  contains  9 artificial  passage  facilities  at  natural 
and  man-made  barriers.  Approximately  510  miles  of 
stream  access,  87  access  sites  on  fresh  water  and  62 
on  salt  water  would  be  acquired  and  developed.  Seven 
lake  enlargements  are  planned  and  surveys  would  be 
conducted  on  530  miles  of  stream  and  5,270  surface 
acres  of  lakes.  Multiple-purpose  storage  projects  in 
the  Nooksack-Sumas,  Snohomish  and  Cedar-Green 
Basins  would  provide  tor  fish  resource  enhancement 
through  low  tlow  augmentation  and  control  of  floods 
that  damage  spawning  beds  through  erosion  and 
siltation. 

Cross-sectional  stream  surveys  are  planned  to 
determine  minimum  flows  required  to  maintain  cur- 
rent fish  production  levels  and  optimum  Hows  for 
increased  production.  Also  proposed  for  early  action 
are  fishing  piers  or  jetties  designed  for  use  by 
sportsmen  and  located  within  or  near  the  major 
metropolitan  areas.  The  Plan  contains  proposals  for 
increasing  production  of  shellfish  species  for  both 
commercial  and  sport  use.  Projects  and  programs  are 
called  for  to  protect  the  marine  environment  with 
particular  emphasis  on  water  quality,  aquaculture, 
and  the  preservation  of  natural  beach  and  intertidal 
zones  to  maintain  and  enhance  shellfish  production 
levels 

Wildlife  projects  for  enhanced  hunting  oppor- 
tunities include  acquisition  of  19,700  acres  of  water- 
fowl  habitat  and  3,000  acres  of  upland  bird  habitat. 
Expansion  of  pheasant  propagation  facilities  are 
planned  to  allow  increased  production  of  37,300 
birds  annually.  Big  game  habitat  improvements  are 
scheduled  for  10,500  acres  of  Area  lands. 

Programs  also  are  contained  in  the  Compre- 
hensive Plan  for  increasing  the  supply  of  fish  and 
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wildlife  through  basic  research  studies,  especially 
those  designed  to  develop  new  or  improved  manage- 
ment techniques.  These  include: 

1.  Development  ot  lake  and  stream  fertiliza- 
tion techniques  which  do  not  degrade  water  quality. 

2.  Development  of  new  fish  toxicants  and  lake 
and  stream  rehabilitation  methods  which  do  not 
degrade  water  quality. 

3.  Development  of  fish  disease-control  pro- 
grams for  lakes. 

4.  Analysis  of  fish  and  wildlife  population  and 
development  of  effective  management  programs. 

5.  Stimulation  of  interest  in  spiny-ray  fishing. 

6.  Provision  of  fisherman  and  hunter  access  to 
closed  watersheds. 

7.  Expansion  of  range  surveys  and  develop- 
ment of  new  habitat  improvement  techniques. 

8.  Development  of  cooperative  programs  with 
landowners  to  maintain,  develop  and  assure  hunter 
access. 

The  rapid  development  of  the  Puget  Sound 
Area,  with  increasing  urban  and  rural  land  trans- 
formation from  farming  and  timbered  areas,  is  pro- 
jected as  having  a significant  impact  on  wildlife. 
Based  on  the  current  trends  of  purchasing  hunting 
licenses,  approximately  286,000  licensed  hunters 
would  reside  in  the  Area  by  1980.  Meeting  future 
hunting  needs  depends  upon  the  ability  and  effort  of 
the  responsible  management  agencies,  coupled  with 
the  mutually  cooperative  efforts  of  all  entities  inter- 
ested in  the  protection  and  enhancement  of  wildlife 
habitat.  Important  elements  of  the  wildlife  program 
are  those  that  deal  with  land  management  to  improve 
the  game  carrying  capacity  of  existing  lands,  with 
forest  management  plavingan  important  role. 

To  maintain  wildlife  at  the  present  level  in  the 
Area,  a number  of  conditions  must  be  met.  These 
include  the  acquisition  and  development  of  suitable 
lands  for  public  access,  habitat  improvement,  arti- 
ficial propagation  for  upland  game,  eventual  use  of 
the  closed  watersheds,  and  education  of  the  public  on 
the  need  for  the  conservation  of  the  wildlife  resource. 
To  satisfy  needs  for  1980,  either  hunter  success 
(game-kill  per  hunter-day)  must  be  lowered,  more 
sportsmen  must  hunt  outside  the  Area,  or  program 
and  projects  to  enhance  hunter  use  must  be  ex- 
panded. 

There  are  a number  of  sites  which  possess 
significant  resource  potential  for  waterfowl  habitat 
development.  These  arc:  Padilla  and  Samisli  Bays 
(Skagit-Samish  Basins).  Port  Susan  (Stillaguamish  and 
Snohomish  Basins),  Nisqually  Delta  (Nisqually- 


Deschutes  Basins),  Elk  Marsh  (Nooksack-Sumas 
Basins),  Union  Bay  and  Indian  Island  (West  Sound 
Basins).  There  is  a minimum  of  4,000  acres  that  could 
serve  as  refuge  areas. 

The  3,000-acre  Nisqually  Delta  is  the  last 
remaining  significant  river  delta  waterfowl  habitat 
area  between  Skagit  Bay  and  the  Columbia  River. 
Development  of  1 ,300  acres  of  the  delta  for  naviga- 
tion and  related  purposes  would  require  a reduction 
in  the  waterfowl-recreational  development  plan 
presently  being  undertaken  by  the  State  of  Wash- 
ington which  includes  the  full  3,000  acres.  If  part  of 
the  delta  is  developed  for  navigational  uses,  the 
natural  waterfowl-recreational  potential  may  not  be 
met.  Although  the  Comprehensive  Plan  does  not 
determine  the  best  use  or  uses  of  the  Nisqually  Delta, 
the  Plan  does  provide  for  a multi-discipline  study  to 
be  undertaken  during  the  early  action  period  to 
determine  whether  port  development  in  the  delta  can 
or  should  be  undertaken,  compatible  with  wildlife 
and  recreational  use. 

The  long-range  program  for  satisfying  the  fish 
and  wildlife  needs  in  the  Puget  Sound  Area  provides 
for  construction  of  44  hatcheries.  18  miles  of 
spawning  channels,  habitat  improvement  on  I 14 
streams,  fish  passage  over  22  barriers,  development  in 
excess  of  670  acres  of  rearing  ponds  as  well  as  land 
measures  designed  to  increase  wildlife  production.  A 
total  investment  of  S2I7.020.000  ($1,957,000 
National  Forests)  is  estimated  to  be  required  to 
satisfy  the  long-range  fish  and  wildlife  needs  for  the 
period  1 980  to  2020. 

Estuaries  and  Coastal  Zones 

The  management  of  the  sea  coast,  estuaries  and 
related  shorelands  of  Puget  Sound  and  adjacent 
waters  is  concerned  with  the  conservation  of  natural 
resource  values  and  maintenance  of  productivity. 
These  waters  and  related  land  constitute  one  of  the 
Puget  Sound  Area’s  most  valuable  geographic 
features. 

The  marine  resource  includes  wide  physical 
diversities  ranging  from  rugged  shorelands,  with  many 
indentations,  islands  and  rocks  to  smooth  coastlines 
with  few  offshore  features.  Sandy  beaches,  rocky 
headlands,  marshlands  and  river  estuarial  areas  are 
located  here.  Water  depths  may  increase  gradually 
from  the  shoreline  or  decline  precipitously  to  depths 
of  800  feet  or  more. 

Each  of  the  shoreline  areas  and  estuaries  has  a 
potential  for  satisfying  various  uses.  Historically,  the 
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estuaries  have  been  the  basis  for  social  and  economic 
development. 

The  pressures  for  shoreline  space  and  water 
surface  use  have  increased  rapidly  in  recent  years  and 
are  expected  to  accelerate.  Coordinated  efforts  by 
Federal.  State  and  local  government  and  the  private 
sector  are  required  in  order  to  provide  for  the  best 
use  of  this  resource.  The  estuaries  of  many  of  the 
rivers  that  flow  into  Puget  Sound  have  been  altered. 
The  Sound  itself  remains  relatively  unaffected.  The 
estuaries  are  important  as  they  contribute  to  salmon, 
steelhead,  marine  fish  and  shellfish  production  and 
provide  waterfowl  and  shorebird  habitat.  Collectively 
the  many  streams  of  the  Puget  Sound  Area  signifi- 
cantly contribute  to  the  wealth  of  the  Area  in  terms 
of  fish  and  wildlife,  recreation  and  aesthetics.  Two 
large  estuaries  and  adjoining  tidelands,  the  Nisqually 
and  Skagit  River  deltas,  remain  relatively 
undeveloped. 

Details  on  the  possible  use  of  these  areas  and 
the  other  elements  in  the  Comprehensive  Plan  for 
management  and  control  of  the  estuaries  and  coastal 
zones  are  given  in  previous  pages. 

The  Comprehensive  Plan  includes  the  following 
provisions  for  the  management  and  control  of  the 
i estuaries  and  coastal  zones: 

Water  quality  measures  of  waste  treatment 
by  municipalities  and  industry,  and  construc- 
tion of  marine  outfalls  and  diffusers  to  properly 
disperse  treated  wastes;  an  expanded  water 
quality  surveillance  program  to  insure  com- 
pliance with  State  standards  which  protect  the 
estuaries 

Recreational  development  along  the  marine 
shoreline  to  permit  public  access  to  the  salt 
water  with  retention  of  all  lands  now  in  public 
ownership;  priority  for  acquiring  and  develop- 
ing salt  water  beaches  and  pedestrian  crossings 
along  the  railroad  right-of-way  which  follows 
the  shoreline  of  Puget  Sound  from  Seattle  to 
Everett. 

Preservation  and  protection  of  the  marine 
estuaries  and  shorelines  to  sustain  the  fish, 
shellfish,  waterfowl  and  wildlife  species  de- 
pendent on  these  specific  natural  habitats  for 
their  existence;  and,  to  provide  acquisition  of 
marine  shorelines  for  fish  and  wildlife  habitat 
preserves,  as  well  as  fishing  and  hunting  recre- 
ational access  areas. 

A study  to  identify  specific  erosion  sites  and 
determine  correction  measures,  as  erosion  of 
the  shoreline  not  only  destroys  developments 


and  adjacent  properties  but  contributes  to  silt 
deposition  in  the  estuaries. 

finally,  a coordinated  program  for  future 
seacoast  resource  use  to  include: 

1.  Detailed  appraisal  of  the  present  and 
potential  resource. 

2.  Determination  of  opportunities  for 
multiple  use  and  enhancement  of  natural  pro- 
duction. 

3.  Analysis  of  the  significance  of  natural 
and  man-caused  environmental  variations. 

4.  Identification  for  reservation  of  selected 
unique  water  and  related  land  elements. 

5.  Development  of  management  guidelines 
lor  future  use  of  the  coastal  resource. 

6.  Identification  of  research  needs,  and 
development  ol  units  of  measurement  and 
prediction  techniques. 

INVESTMENT  COSTS  OF 
COMPREHENSIVE  PLAN 

A distribution  of  program  and  project  invest- 
ment costs  for  the  Comprehensive  Plan  for  the  Puget 
Sound  Area  are  shown  in  Tables  4-1 3 to  4-18.  Cost 
distributions  shown  are  only  approximations.  The 
largest  investments  shown  in  the  Plan  are  for  water- 
shed management,  recreation,  water  quality,  and 
municipal  and  industrial  water  supply  features. 

The  Federal  watershed  management  costs  on 
private  lands  are  related  to  the  project  measures  and 
programs  which  offer  technical  or  other  assistance, 
while  the  private  and  State  costs  are  for  program 
measures.  All  costs  on  public  lands  are  borne  by  the 
management  agency.  Program  measures  refer  to  on- 
farm,  forest  management,  and  urban  on-site  practices 
which  take  advantage  of  improvements  made  possible 
by  the  structural  works  of  improvement,  as  well  as 
measures  for  watershed  protection,  erosion  control, 
and  water  management.  Estimated  costs  include 
on-going  protection  and  management  costs  as  well  as 
necessary  acceleration.  These  measures  would  include 
seeding  of  improved  grasses  and  legumes,  cover  crops, 
cropland  and  urban  drainage  control  works  and 
facilities,  and  forest  management  practices. 

The  recreation  costs  include  all  of  the  costs  for 
water-related  recreational  development  to  satisfy  the 
projected  recreational  needs.  The  costs  are  borne  by 
Federal,  State,  and  local  government,  and  private 
enterprise.  The  costs  are  for  land  acquisition  and 
facility  development  at  campgrounds  and  picnic 
areas,  swimming  pools,  beach  acquisition  and  de- 
velopment, small  boat  basins,  and  the  planning  and 
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design  for  these  developments.  The  State  costs  are  for 
recreational  development  at  State  Parks,  and  on  State 
lands.  The  local  government  costs  include  county  and 
municipal  parks,  playgrounds,  swimming  pools,  hik- 
ing trails,  access  areas,  boat  launching  ramps,  scenic- 
areas,  and  small  boat  basins.  The  private  costs  include 
fishing  resorts,  hunting  areas,  boat  launching  ramps, 
moorages,  camping  and  picnic  areas,  etc.  As  the  local 
and  private  recreational  facilities  are  more  numerous, 
and  recreational  use  more  widespread,  they  have  been 
historically,  and  are,  projected  to  provide  the  largest 
share  of  the  investment. 

The  water  quality  costs  include  treatment 
facilities,  sanitary  sewers,  monitoring,  evaluation, 
control,  and  planning  and  design  costs.  The  treatment 
facilities  costs  and  sewers  are  generally  borne  by  the 
local  municipal  governments  and  by  private  industry 
with  additional  funding  provided  by  grants  from  the 
Federal  and  State  governments. 

The  greatest  future  investment  in  water  quality 
costs  are  for  industrial  and  municipal  treatment  and 
sewage  collection  facilities.  The  largest  costs  would  be 
for  the  State  and  local  sectors.  State  costs  are  for 
grants  to  local  governments  and  for  surveillance 
programs.  Industry  costs  for  treatment  arc  shown 
separately  as  private  costs,  with  industrial  sewers 
contained  in  the  local  costs  since  many  industries 
discharge  into  municipal  sewer  systems.  Local  gov- 
ernment costs  shown  would  he  reduced  by  Federal 
grants.  The  amount  of  these  grants  has  not  been 
estimated. 

The  municipal  and  industrial  water  supply  costs 
include  facilities  for  storing,  diverting,  and  trans- 
mitting water  by  the  purveyor.  The  costs  do  not 
include  distribution  systems  within  the  municipality, 
rural  community  systems,  or  industry.  As  water 
supply  systems  costs  are  borne  hy  the  local  govern- 
ment. water  district,  or  individual,  they  have  been 
nearly  all  assigned  to  the  local  sector.  The  Federal 
costs  for  grants  in  aid  to  the  local  sector  lor 
construction  of  municipal  water  supply  systems  have 
not  been  estimated. 

Most  irrigation  development  is  expected  to  he 
accomplished  through  private  development  by  the 
individual  farmer  and  the  costs  have  been  distributed 
accordingly. 


The  navigation  costs  are  lor  channel  improve- 
ments. The  cost-sharing  between  local  and  Federal 
varies  according  to  the  degree  project  benefits  are 
general  in  nature.  Port  District  costs  are  included  in 
the  local  sector. 

Flood  control  costs  vary  with  the  type  of 
project  and  include  as  local  costs  for  levee  and 
channel  improvements  the  acquisition  of  right-of- 
way,  modification  to  transportation  facilities,  and 
relocation  of  utilities.  Remaining  costs  ate  borne  by 
the  Federal  Government,  assuming  the  improvement 
is  a Federal  project.  For  multiple-purpose  storage 
projects  the  Federal  Government  bears  all  costs 
allocated  to  Hood  control. 

Fish  and  wildlife  enhancement  costs  would  be 
borne  primarily  bv  the  State  with  some  Federal 
contribution.  Where  anadronrous  fish  benefits  are 
part  of  a federally  constructed  multiple-purpose 
storage  project,  the  allocated  project  cost  to  fishery 
enhancement  would  be  borne  by  the  Federal  Gov- 
ernment. 

A more  detailed  determination  of  program  and 
project  cost-sharing  would  he  made  during  authoriza- 
tion studies. 

The  costs  summarized  in  the  following  tables 
represent  the  total  estimated  investment  necessary  to 
implement  the  programs  and  projects  presented  in  the 
Comprehensive  Plan.  Although  the  total  cost  lor 
programs  and  projects  to  the  year  2020  (approxi- 
mately $7  billion)  appears  staggering,  it  must  be 
remembered  that  this  represents  investment  costs 
over  a period  of  one-half  century.  Additionally,  as 
mentioned  in  the  above  discussion,  many  of  these 
costs  arc  ongoing  investments  that  would  have  been 
made  in  the  absence  ot  this  study.  No  attempt  has 
been  made  to  estimate  the  costs  of  the  ongoing 
programs  because  any  such  breakdown  would  require 
a series  of  arbitrary  judgments.  Most  of  the  $2  billion 
private  investment  along  with  significant  portions  of 
the  $3  1/3  billion  local-State  costs  and  even  some  of 
the  Federal  share  would  fall  in  this  category.  The  cost 
distribution  by  features  is  shown  for  the  early  action 
and  long-range  periods  in  Figures  4-2  and  4-3. 


FIGURE  4-2.  Distribution  of  program  and  project  investment  costs, 
Puget  Sound  Area,  1970 — 1980  ($  million) 


FIGURE  4-3.  Distribution  of  program  and  project  investment  costs, 
Puget  Sound  Area,  1980—2020  ($  million) 
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1 Does  not  include  program  costs  and  studies  estimated  on  an  Area  basis  only  ($3,000,000). 


TABLE  4-15.  Distribution  of  program  investment  costs.  Puget  Sound  Area  2000-2020  ($1000) 
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1 Does  not  include  program  costs  and  studies  estimated  on  an  Areas  basis  only  ($3,000,000) 


TABLE  4-16.  Distribution  of  project  investment  costs,  Puget  Sound  Area  1970-1980  ($1000) 


Feature 

Nooksack 

Sumer 

Skagit  Semish 
Alt  A Alt  B 

SfiHaguamish 

Whidtrey 

Camano 

Islands 

Snohomish 

Cedar 

Green 

Puyallup 

MAI  Water  Supply 

Private 

2,730 

0 

0 

0 

0 

900 

2.704 

660 

Government 

Local 

8,459 

5,440 

5,440 

564 

10.316 

.14.821 

19.000 

41.403 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

11,189 

5.440 

5.440 

564 

10.316 

35.72f 

,’1  104 

42.063 

Irrigation 

Private 

2.700 

1.350 

1.350 

540 

0 

825 

0 

340 

Government 

Local 

0 

0 

0 

0 

0 

0 

0 

0 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

2. 700 

1.350 

1,350 

540 

0 

825 

0 

340 

Water  Quality  Control 


Private 

Government 

10.260 

2,400 

2,400 

670 

0 

85.230 

0 

5.600 

Local 

2.020 

1.000 

1.000 

370 

1.379 

5.645 

55.500 

13.300 

State 

1.010 

500 

500 

185 

689 

2.873 

27.750 

6.650 

F ederal 

2.510 

980 

980 

635 

1,119 

3.692 

30.600 

8.450 

Total 

15.800 

4.880 

4.880 

1,860 

3,187 

97,390 

1 1 3.850 

34.000 

Navigation 

Private 

Government 

0 

0 

0 

0 

0 

0 

0 

0 

Local 

210 

426 

426 

0 

0 

1.043 

2.212 

2.084 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

457 

1,039 

1.039 

0 

0 

1.157 

1.567 

3.346 

Total 

667 

1.465 

1.465 

0 

0 

2.200 

3.779 

5.430 

Power3 

Private 

Government 

0 

0 

0 

0 

0 

0 

0 

0 

Local 

0 

0 

0 

0 

0 

0 

0 

0 

State 

0 

0 

0 

0 

0 

0 

0 

0 

F ederal 

0 

0 

0 

0 

0 

32.845 

0 

J 

Total 

0 

0 

0 

0 

0 

32.845 

0 

0 

F lood  Control 

Private 

Government 

0 

0 

0 

0 

0 

0 

0 

0 

Local 

250 

5,660 

7.060 

800 

0 

3,195 

1.200 

160 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

25.185 

32.140 

38.740 

6.900 

0 

74,623 

15.540 

1,440 

T otal 

25.435 

37.800 

45.800 

7.700 

0 

77.818 

16.740 

1.600 

Watershed  Management4 

Private 

Government 

0 

0 

0 

0 

0 

0 

0 

0 

Local 

3.292 

3.412 

3.412 

496 

0 

621 

654 

1.947 

State 

0 

0 

0 

0 

0 

0 

0 

0 

F ederal 

7.681 

7,225 

7,225 

1.149 

0 

1,887 

1.526 

3.025 

Total 

10.973 

10,637 

10,637 

1.645 

0 

2.503 

2.180 

4.972 

Recreation 


Private 

5.458 

7.163 

7,163 

3.063 

7.100 

12.180 

16.328 

8.847 

Government 

Local 

9.551 

10.744 

10.744 

6.176 

7.100 

24.104 

24.490 

12.386 

State 

6.822 

7.163 

7.163 

7.147 

11.406 

12,180 

10.885 

7.078 

F ederal 

5.458 

10.744 

10,744 

4.084 

2.845 

49,078 

2.722 

7.078 

T otal 

27,289 

35,814 

35.814 

70.420 

28.450 

97.542 

54.425 

36.389 

F ish  and  Wildlife 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

0 

0 

0 

0 

0 

0 

0 

0 

State 

3.455 

11.799 

11.799 

5.220 

577 

8,797 

5.067 

3.132 

Federal 

242 

0 

0 

0 

0 

10,140 

870 

174 

T otal 

T65T 

11  799 

11.799 

5,220 

577 

18.937 

5.937 

3.306 

TOTAL 

Private 

21.148 

10.913 

10.913 

4.273 

7 100 

76.635 

19,032 

15  44  7 

Government 

Local 

23.787 

76.687 

28.087 

8.356 

18.795 

69.429 

103.056 

71.280 

State 

11,287 

19.467 

19.462 

12,552 

12.671 

23.800 

43.702 

16  860 

Federal 

41,533 

52,178 

58.728 

12.768 

3964 

173,417 

52,825 

23.513 

Total 

$9  7,750 

$109,185 

$117,185 

$37,949 

fJT55d 

$365  781 

$718,615 

$177  100 

• Alternative  A 

Skagit  Samish  Baum 

shown 

are  nuclear 

power  and  lossi 

il  luel  fired 

plant  or 

? Alternative  A Nisqually  Deschutes  Basins  pumped  storage  taci lit res  com 

1 Power  investments  represent  hydroelectric  costs  only.  Not  * Ooes  not  include  operation,  maintenance  and  ivplaiemcnt 

($7,648.0001 
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N (equally 
Daechutes 
Alt  A Alt  B 

West 

Sound 

Elwh» 

Dungenest 

San  Juan 
Island* 

All  A-S  S ' 
All  A ND2 

Puget  Sound  Area 
All  A-S.S  Alt  B-S.S 

Alt  B N D Alt  A -N  O 

Alt  B-S.S 
Alt  8 N.D 

0 

0 

2,190 

0 

0 

9.184 

9.184 

9 184 

9.184 

1.290 

1.290 

6.130 

1464 

670 

129,557 

129  557 

129.55  7 

t29.557 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

a 

0 

0 

1.290 

1,290 

8.320 

1 464 

670 

138  741 

138  741 

138  741 

138  741 

300 

300 

50 

770 

0 

6.875 

6.875 

6.875 

6.875 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14,610 

0 

14,610 

14.610 

14,610 

14610 

300 

300 

50 

15.380 

0 

21.485 

21.485 

21  *84 

21  485 

775 

775 

2.300 

9.870 

225 

117.330 

117.330 

117.330 

117,330 

1.850 

1.850 

3.700 

1.600 

186 

86.550 

86,550 

86.550 

86.550 

925 

925 

1.850 

800 

94 

43.276 

43.276 

43.276 

43.276 

1.825 

1 825 

3.050 

1,325 

1.319 

55,505 

55,505 

55.505 

55  505 

5,375 

5.376 

10.900 

13.595 

1.824 

302.661 

302.661 

302.661 

302.661 

0 

0 

0 

0 

0 

0 

0 

0 

0 

891 

891 

0 

0 

0 

6.866 

6.866 

6.866 

6 866 

0 

0 

0 

0 

0 

0 

0 

0 

0 

96? 

962 

0 

0 

0 

8.528 

8.528 

8.528 

8.528 

1.853 

1.853 

0 

0 

0 

15.394 

15.394 

15.394 

15.394 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

_0_ 

32.845 

32.845 

32.845 

32.845 

0 

0 

0 

0 

0 

32.845 

32.845 

32.845 

32.845 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15 

0 

0 

11.280 

11.280 

12.680 

12.680 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

135 

0_ 

_0_ 

165.963 

155,963 

162.563 

162.563 

0 

0 

150 

0 

0 

167.243 

167.243 

175.243 

175.243 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

343 

0 

0 

10.765 

10.765 

10.765 

10.765 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

736 

0 

0 

23.224 

23.224 

23,224 

23.224 

0 

0 

1.079 

0 

0 

33.989 

33.989 

33.989 

33.989 

4.400 

4.400 

15.553 

1.652 

3.806 

85,550 

85.550 

85.550 

85.550 

7.680 

7,680 

18.664 

2.066 

3.045 

125.956 

125.956 

125.956 

125.956 

5.471 

5.471 

21.774 

2.889 

7.612 

100.426 

100.426 

100.426 

100.426 

4 400 

4.400 

6.221 

1.652 

761 

95.043 

95.043 

95.043 

95,043 

21.951 

21.961 

62.212 

8.259 

15.224 

406.975 

406.975 

‘406.975 

406.975 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5,061 

2.561 

6.284 

2.749 

585 

52.716 

50.216 

52.716 

50216 

0 

0 

0 

0 

0_ 

11.426 

11.426 

11.426 

11,426 

5.051 

2.561 

6.284 

2.749 

586 

64.142 

61.642 

64.142 

61,642 

5.4  75 

5.475 

20.093 

12,292 

4.031 

218.939 

218.939 

218.939 

218.939 

11.711 

11,711 

28  852 

5.130 

3901 

370.974 

370.974 

370,974 

370.974 

11.447 

8.947 

29,908 

6.438 

8.291 

196.418 

193.918 

196.418 

193.918 

7.187 

7.187 

10,142 

17.587 

2.080 

397.144 

397.144 

403.744 

403.744 

$35,820 

$33,320 

$88,995 

$41,447 

$18,303 

$1,183,476 

$1,180,976 

$1,191.4/6 

$t.t88.975 
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TABLE  4-17.  Distribution  of  project  investment  costs,  Puget  Sound  Area  1980-2000  ($1000) 


Feature 

Nook  sack 
Sumas 

Skagit  Samitlt 
Alt  A Alt  B 

StiffaguamifTt 

Whtdbey 
Car  nano 
Itlandt 

Snohomtih 

Cedar 

Green 

Puyallup 

MAI  Wa ter  Supply 

Private 

1.640 

0 

0 

0 

0 

650 

10,140 

900 

Government 

Local 

7.437 

8.125 

8.125 

858 

2.500 

63.732 

64.380 

36,616 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

0 

0 

0 

0 

0 

0 

Total 

9.077 

8.125 

8.125 

&58 

2.500 

64.382 

74.620 

36.516 

Irrigation 

Private 

11.120 

1.100 

1.100 

540 

0 

527 

55 

680 

Government 

Local 

0 

0 

0 

0 

0 

0 

0 

0 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

11.120 

6.000 

6.000 

0 

0 

0 

0 

0 

Total 

22,240 

7,100 

7.100 

540 

0 

527 

55 

680 

Water  Quality  Control 

Private 

6.960 

2.650 

2.650 

830 

0 

10.300 

0 

7.200 

Government 

Local 

5.040 

2.250 

2.250 

772 

3.555 

9.790 

135.000 

20.800 

State 

2.520 

1.125 

1.125 

386 

1,778 

4.895 

67.500 

10400 

Federal 

4.520 

2.025 

2.025 

1 306 

2.777 

7 495 

73.300 

12.800 

T otai 

19.030 

8.060 

8.050 

3.294 

8.110 

32.480 

275.800 

51.200 

Navigation 


Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

448 

2.682 

2.682 

0 

0 

2.309 

0 

1.720 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

89b 

6.735 

6.735 

0 

0 

5.387 

0 

2 768 

T otal 

1.343 

9.417 

9.417 

0 

0 

7 696 

0 

4 488 

Power 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

0 

0 

0 

0 

0 

0 

0 

0 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

20.000 

68.000 

0 

0 

0 

0 

0 

0 

T otal 

20.000 

68.000 

0 

0 

0 

0 

0 

0 

Flood  Control 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

1.000 

580 

780 

400 

0 

3.787 

130 

100 

State 

n 

0 

0 

0 

0 

0 

0 

0 

Federal 

25.760 

65.220 

7.020 

3.300 

0 

36.083 

1.170 

27  400 

Total 

26.760 

65.800 

7.800 

3.700 

0 

39.870 

1.300 

27.500 

Watershed  Management3 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

1.785 

592 

592 

1.694 

1.136 

3.051 

1.653 

1.625 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

4.165 

1.258 

1,258 

3.926 

2.109 

9.336 

3.857 

2.542 

Total 

5.950 

1.850 

1.850 

5 670 

3.245 

12.387 

5.510 

4.167 

Recreation 

Private 

5.440 

8 640 

8 540 

3.120 

7,950 

13.900 

21  000 

13900 

Government 

Local 

9.520 

12  810 

12.810 

6.240 

7,950 

20  850 

31.500 

19.460 

State 

6.8  00 

8.540 

8 640 

7.280 

12.720 

13900 

14.000 

11.120 

Federal 

5.440 

17.810 

12.810 

4.160 

3.180 

20.85C 

3.500 

11.120 

Total 

27.200 

42  700 

47.700 

20  800 

31.800 

69.500 

70  000 

55.600 

F iih  and  Wildlife 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

0 

0 

0 

0 

0 

0 

0 

0 

State 

11.067 

18.909 

18.909 

5.568 

528 

12.294 

7.916 

7.629 

Federal 

100 

0 

0 

0 

0 

0 

0 

410 

Total 

11.167 

18.909 

18.909 

5.568 

528 

12.294 

7.916 

8.039 

TOTAL 

Private 

26.160 

12.290 

12  790 

4.490 

7.950 

25.377 

31.195 

22  680 

Government 

Local 

26.230 

77.039 

7 7 239 

9.964 

15.141 

103.519 

232.663 

79  321 

State 

20.387 

78.5  74 

28.574 

13  234 

15.076 

31  089 

89  416 

29.149 

F arteral 

72.000 

162.048 

35  848 

12.692 

8,066 

79.151 

81.827 

57  040 

T otal 

$142,767 

$279,951 

$103  951 

$40  WO 

$46,183 

$239,136 

$4  1‘.  101 

$188  190 

I Almmaiiv*  A Skagit  Sorttuh  Bnuns  J Qoit  not  iiiciude  heach  Itabilitalion  construction  and  other 


.'  Alternative  A N<v|uaMy  Detcfojtet  Bavns 


‘auirM  e\t. mated  irt  an  An'«  lusit  only  ($116.353  0001 
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Nisqually 
Deschutes 
t It  A Alt 

B 

West 

Sound 

E Iwha 
Dungeness 

San  Juan 
Islands 

Alt.  A S.S  1 
Alt.  A N D 2 

Puget  Sound  Area 

Alt  A S.S.  Alt  B SS 
Alt  B NO  Alt  A ND 

Alt  B SS 
Alt  B N O 

0 

0 

1.280 

0 

0 

14.610 

14.610 

14.610 

14.610 

435 

435 

16.910 

2.678 

10.200 

212.871 

212,871 

212.871 

212.871 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

435 

435 

18.190 

2.678 

10.200 

227.481 

227.481 

227.481 

227  481 

680 

680 

70 

0 

0 

14.772 

14.772 

14.772 

14.772 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

_Q_ 

17.120 

17.120 

17.120 

17.120 

680 

680 

70 

0 

0 

31.89? 

31,892 

31.892 

31.89? 

1.960 

1.960 

4 400 

7.340 

0 

41  630 

41.630 

41.630 

41.630 

1.550 

1.550 

8.300 

560 

134 

187.751 

187.751 

187.751 

187.751 

775 

775 

4.150 

280 

67 

93.876 

93.876 

93  876 

93.876 

2.475 

2.475 

8.450 

1.580 

2,767 

119  495 

119.495 

119  495 

119.495 

6.760 

6.760 

25.300 

9.760 

2.968 

442.75? 

442.752 

442.752 

442.752 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.784 

2.984 

0 

0 

0 

8.943 

10.143 

8 943 

10.143 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.929 

3.129 

0 

0 

0 

17.714 

18.914 

17.714 

18.914 

3.713 

6.113 

0 

0 

0 

26.657 

29.057 

26.657 

29.057 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

88.000 

88.000 

20,000 

20.000 

0 

0 

0 

0 

0 

88.000 

88.000 

20.000 

20.000 

0 

0 

0 

wm 

mm 

0 

0 

0 

0 

0 

300 

114 

gel 

H 

6.111 

6,411 

6,311 

6,611 

0 

0 

0 

pi 

IjHB 

0 

0 

0 

0 

0 

2,700 

1.026 

mm 

159.959 

162.659 

101.759 

104,459 

0 

3.000 

1.140 

0 

0 

166,070 

169.070 

108.070 

111.070 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.519 

1.519 

2.416 

1.037 

958 

17.466 

17.466 

17.466 

17.466 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,821 

2,821 

5.639 

1.925 

1,778 

39.356 

39.356 

39.356 

39.356 

4.340 

4.340 

8.055 

2.962 

2.736 

56.822 

56.822 

56.822 

56.822 

6.040 

6.040 

20.525 

2,540 

4.050 

107.005 

107.005 

107.005 

107.006 

10.570 

10.570 

24.630 

3.180 

3.240 

149.950 

149.950 

149.950 

149.950 

7.550 

7.550 

28.735 

4.440 

8.100 

123.185 

123.185 

123.185 

123.185 

6.040 

6 040 

8,210 

2,540 

810 

78.660 

78.660 

78660 

78.660 

30.200 

30.200 

82.100 

12.700 

16,200 

458.800 

458.800 

458.800 

458.800 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5.612 

5.612 

13.389 

3,474 

580 

86.966 

86.966 

86.966 

86.966 

o 

0 

0 

0_ 

o. 

510 

510 

610 

510 

5.612 

5.612 

13.389 

3,474 

580 

87.476 

87.476 

87.476 

87.476 

8.680 

8.680 

26.275 

9.880 

4.050 

178,017 

178.017 

178,017 

178.017 

16.858 

17.358 

62.370 

7.465 

14.532 

583.09? 

584.592 

583.292 

584,792 

13.937 

13.937 

46.274 

8.194 

8.747 

303.527 

303.527 

303.527 

303.527 

13.265 

17.165 

23,325 

6,045 

5,355 

520,814 

624.714 

394.614 

398.514 

$51,740 

*57.140 

$148,244 

$31,674 

$32,684 

$1,585,950 

*1.591.350 

$1,459,950 

$1,465,350 
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TABLE  4*18.  Distribution  of  project  investment  costs,  Puget  Sound  Area  2000*2020  ($1000) 

Whidbey 


F aatura 

Nook  sack 
Sumas 

Skagit-Samish 
Alt.  A Alt.  B 

StiHaguamith 

Camano 

Islands 

Snohomish 

Cedar 

Green 

Puyallup 

Mill  Water  Supply 

Private 

0 

0 

0 

0 

0 

0 

77. OBJ 

2.210 

Government 

Local 

4.998 

11.290 

11.290 

1.152 

0 

19.466 

65.760 

57.397 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

4.998 

11.290 

11.290 

1152 

0 

19.465 

87.847 

59.607 

Irrigation 


Private 

0 

2,750 

2.750 

0 

0 

175 

55 

340 

Government 

Local 

0 

0 

0 

0 

0 

0 

0 

0 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

0 

15,000 

15,000 

0 

0 

0 

0 

0 

Total 

0 

17.750 

17.750 

0 

0 

175 

55 

340 

Water  Quality  Control 


Private 

9.000 

4.200 

4.200 

1.380 

0 

23.200 

0 

18.400 

Government 

Local 

13.040 

1.850 

1,850 

840 

4673 

8.000 

117.000 

29  400 

State 

6,520 

925 

925 

420 

2.336 

4.000 

58.500 

14.700 

Federal 

8,520 

1,925 

1,925 

1,340 

3.336 

8.500 

61.500 

17.100 

Total 

37.080 

8.900 

8.900 

3.980 

10.345 

43.700 

237.000 

79.600 

Negation 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

0 

747 

747 

0 

0 

0 

0 

0 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

0 

2.242 

2.242 

0 

0 

0 

0 

0 

Total 

0 

2.989 

2.989 

0 

0 

0 

0 

0 

F lood  Control 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

0 

0 

0 

0 

0 

3.626 

0 

0 

State 

0 

O 

0 

0 

0 

0 

0 

0 

Federal 

0 

0 

0 

0 

0 

32.629 

0 

0 

Total 

0 

0 

0 

0 

0 

36.255 

0 

0 

Watershed  Managements 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

281 

467 

467 

395 

0 

25 

60 

0 

State 

0 

0 

0 

0 

0 

0 

0 

0 

Federal 

656 

993 

993 

915 

0 

75 

140 

0 

Total 

936 

1.460 

1.460 

1.310 

0 

100 

200 

0 

Recreation 

Private 

9.960 

14.260 

14.260 

6.030 

13.000 

24.640 

31.380 

22.010 

Government 

Local 

17.430 

21.390 

21.390 

12.060 

13.000 

36.960 

47.070 

30.814 

State 

12.450 

14.260 

14.260 

14.070 

20.710 

24.640 

20.920 

17.606 

Federal 

9.960 

21,390 

21,390 

8.040 

5.190 

36.960 

5,230 

17.608 

Total 

49.800 

71.300 

71.300 

40.200 

51  900 

123.200 

104.600 

88.040 

F «s h »nd  Wildlife 

Private 

0 

0 

0 

0 

0 

0 

0 

0 

Government 

Local 

0 

0 

0 

0 

0 

0 

0 

0 

State 

13.610 

23,036 

23.035 

9.412 

734 

18220 

16.517 

11.617 

Federal 

o 

0 

0 

0 

0 

0 

0 

347 

Total 

13.610 

23.036 

23.036 

9.412 

734 

18.220 

16.517 

11.864 

TOTAL 

Private 

18.960 

21.210 

21.210 

7.410 

13.000 

48.015 

53.522 

42.960 

Government 

Local 

36.749 

36,744 

36.744 

14.447 

17.673 

68.076 

229.890 

117.611 

State 

32,580 

38.220 

38.220 

23.902 

23.780 

46.860 

95.937 

43  825 

Federal 

19.136 

41.560 

41.560 

10.295 

8,526 

78.164 

66.870 

35.055 

T oral 

106.424 

136.724 

136.724 

56.064 

62.979 

241.116 

446  219 

239451 

GRAND  TOTAL 


Private 

Government 

65.258 

44.413 

44.413 

16.173 

28.060 

100.027 

103.749 

81.067 

Local 

84  761 

89.465 

90.070 

32.767 

51.600 

241.024 

565  609 

268.212 

State 

64.254 

86.256 

86.256 

49.688 

61.477 

101.749 

229.055 

89.834 

Federal 

132.668 

256  721 

137.121 

35.755 

20.556 

330.732 

201.522 

115  608 

Total 

•346.941 

•4  75  860 

• 367.860 

• 134.383 

• 151.692 

• 773.532 

• 1.099  935 

•554  741 
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• Alternator*  A Skag>t  Semnh  Haunt 
Alternative  A Nisqualiy  Oa**h.<i*»  Baum 


J One*  not  include  (teach  itahil<  rat  >on  constiui  turn  an<1  other 
maawiret  estimated  on  an  Area  havt  only  ($101 .61 .1  0001 


N 'equally 
Deechute* 

Alt  A Alt  B 

W«l 

Sound 

Elwh» 

Dungenew 

San  Juan 
1 tlandt 

Alt  A-S.S.1 
Alt.  A -N  O 2 

Puget  Sound  Area 

Alt  A-S.S.  Ait  B S.S 
Alt  B NO  Alt  A -N  O. 

Alt  B-S.S. 
Alt  B NO 

0 

0 

0 

0 

0 

24.297 

24.297 

24.297 

24.297 

1.167 

1.167 

5.360 

848 

0 

167.437 

167.437 

167.437 

167.437 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.167 

1. 167 

5,360 

848 

0 

191.734 

191.734 

191.734 

191.734 

1.060 

1,060 

70 

0 

0 

4.470 

4.470 

4.470 

4.470 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15,000 

15.000 

15.000 

15,000 

1.060 

1.060 

70 

0 

0 

19.470 

19,470 

19.470 

19.470 

3.000 

3.000 

8.000 

16.000 

0 

83.180 

83.180 

83.180 

83.180 

2.500 

2.500 

12.250 

1.650 

100 

191,303 

191,303 

191.303 

191.303 

1.250 

1.250 

6.125 

825 

50 

95.651 

95.651 

95.651 
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PHOTO  4 4.  Typical  summer  weekend  activity  at  Hiram  iVI . Chittenden  Locks  where  over  1 million  visitors  come  each  year  to  view 
the  activity  of  the  50  year  old  locks.  The  locks,  primarily  used  by  pleasure  craft,  make  possible  deep  draft  ship  movement  through  the 
heart  of  Seattle  from  Puget  Sound  to  Lake  Washington.  Corps  of  Engineers  Photo 


GENERAL 

The  Puget  Sound  Area  has  a heritage  of  a high 
quality  environment  with  coordinated  planning  for 
the  future  being  necessary  to  retain  and  improve  this 
environment.  The  basic  objective  in  the  formulation 
of  plans  was  to  provide  the  best  use.  or  combination 
of  uses,  of  water  and  related  land  resources  to  meet 
all  foreseeable  short  and  long-term  needs.  In  pursuit 
of  this  basic  conservation  objective,  full  consideration 
was  given  to  preservation,  development  opportunities 
and  the  well-being  of  the  people.  The  overriding 
determinant  was  the  well-being  of  the  people.  The 
following  chapter  evaluates  the  effects  of  plan  imple- 
mentation on  the  Puget  Sound  Area  Exhibit  B 
contains  an  evaluation  of  the  Plan  based  on  the  use  ol 
alternative  economic  projections  (OBE-ERS). 


PRESERVATION  OF  WATER 
AND  RELATED  LAND 

The  future  withdrawal  of  water  from  rivers  is 
planned  to  be  consistent  with  continued  fish  produc- 
tion in  all  streams.  In  many  instances  projects  would 
result  in  increased  production  through  low  flow 
augmentation.  Detailed  stream  surveys  planned  for 
implementation  prior  to  1980  would  provide  a basis 
for  refined  planning  and  determination  of  optimum 
flow  requirements  in  major  rivers. 

Conflicting  demands  are  being  made  on  the 
marine  waters  and  coastal  shoreline  to  satisfy  eco- 
nomic development  needs  and  to  meet  requirements 
for  preservation  of  the  natural  environment.  The 
Comprehensive  Plan  attempts  to  accommodate  as 
much  of  the  future  demands  for  this  resource  as 
possible  by  providing  for  balanced  use  of  the  marine 
shoreline  as  well  as  abating  water  pollution  that 
hampers  and  limits  production  of  shellfish  and  other 
fauna  that  inhabit  these  areas. 

The  land-use  planning,  undertaken  on  a broad 
basis,  sought  to  continue  as  much  as  possible  the 
current  forest,  cropland  and  other  open  space  uses  to 
meet  future  needs.  To  accomplish  this  objective,  an 
urban  density  of  9.9  persons  per  acre  compared  with 
the  existing  average  density  of  4.35  persons  per  acre 
was  employed  in  planning  for  the  Puget  Sound  Area 
population  expected  by  the  year  2020.  The  Plan  also 


provides  for  watershed  management  measures  that 
would  rehabilitate  and  protect  watershed  resources 
and  provide  for  more  efficient  use  of  these  lands  in 
the  future. 

PRESERVATION  OF 
FREE-FLOWING  RIVERS 

A large  number  of  streams  have  been  designated 
for  possible  inclusion  in  a proposed  State  system  of 
recreational  rivers.  These  streams,  listed  below,  are 
recommended  for  further  study  for  preservation  in  a 
natural  free-flowing  state  in  their  entirety  or  portions 
thereof,  with  stream  access  retained  for  public  use. 

Nooksaek-Sumas  Basins 

Mainstem,  North,  Middle,  and  South 

Forks  of  Nooksack  River 

Skagit-Samish  Basins 

Cascade,  Suiattle,  Whitechuck  and  por- 
tions of  the  Sauk  and  Skagit  Rivers 

Stillaguamish  Basin 

North  and  South  Forks  of  Stillaguamish 
River,  and  Deer,  Boulder,  Squire,  Jim  and 
Canyon  Creeks 

Snohomish  Basin 

South  Fork  of  Snoqualmie  River,  and 
portions  of  the  North  and  Middle  Forks 
of  Snoqualmie,  Skykomish,  Wallace, 
Beckler,  Miller,  Foss,  Tyee  and  Pilcnuck 
Rivers 

«Cedar-Green  Basins 

Sammamish  River,  portions  of  Cedar  and 
Green  Rivers 

Puyallup  Basin 

Carbon  River,  and  portions  of  White  and 
Puyallup  Rivers 

Nisqually -Deschutes  Basins 
Nisqually  River 

West  Sound  Basins 

Skokomish,  and  its  North  and  South 


5-3 


™=CEDIK!  PAGE^£LANK_not  FIIHSC 


Forks,  Mamma  Mamma,  Duckabush, 
Dosewallips  and  BigQuilcene  Rivers 

Elwha-Dungeness  Basins 

Elwha  and  Dungencss  Rivers  and  Morse 

Creek 

A 165-mile  portion  of  the  Skagit  River  and  several  of 
its  tributaries  have  been  designated  in  an  alternative 
plan  for  the  Skagit-Samish  Basins  for  inclusion  in  the 
National  Wild  and  Scenic  River  system.  This  complex 
is  currently  under  study  by  the  Departments  of 
Agriculture  and  Interior  for  recommendations  to 
Congress. 


PRESERVATION  OF  ESTUARIES 
AND  COASTAL  ZONES 

The  management  of  the  sea  coast,  estuaries  and 
related  shorelands  of  Puget  Sound  Area  is  concerned 
with  the  use  and  care  of  natural  resource  values  and 
productivity.  These  waters  and  related  land  constitute 
one  of  the  Puget  Sound  Area's  most  valuable  geo- 
graphic features.  The  pressures  for  shoreline  space 
and  water  surface  use  have  increased  rapidly  in  recent 
years  and  are  expected  to  accelerate.  The  Compre- 
hensive Plan  includes  the  following  provisions  for 
management  and  control  and  preservation  of  estuaries 
and  coastal  zones: 

Institution  of  water  quality  measures,  in- 
cluding waste  treatment  by  municipalities  and 
industry,  construction  of  marine  outfalls  and 
diffusers  to  properly  disperse  treated  wastes; 
and  expansion  of  water  quality  surveillance 
program  to  insure  compliance  with  State  water 
quality  standards  which  protect  the  estuaries. 

Retention  of  all  shorelands  now  in  public 
ownership  with  emphasis  on  additional  acqui- 
sition and  development  of  salt  water  beaches 
and  pedestrian  crossings  along  the  railroad 
right-of-way  which  follows  the  shoreline  of 
Puget  Sound  from  Seattle  to  Everett. 

Preservation  and  protection  of  the  marine 
estuaries  and  shorelines  to  sustain  the  fish, 
shellfish,  waterfowl  and  wildlife  species  de- 
pendent on  these  specific  natural  habitats  for 
their  existence;  and,  to  provide  acquisition  of 
marine  shorelines  for  fish  and  wildlife  habitat 
preserves,  as  well  as  fishing  and  hunting  recre- 
ational access  areas. 


Identification  of  specific  erosion  sites  and 
determination  of  correction  measures,  as  ero- 
sion of  the  shoreline  not  only  destroys  develop- 
ments and  adjacent  properties  but  contributes 
to  deposition  of  silt  in  the  estuaries. 

Finally,  development  of  a coordinated  State 
program  for  future  sea  coast  resource  use. 

PRESERVATION  OF  UNIQUE 
AND  HISTORICAL  AREAS 

Numerous  archeological,  historical,  outstanding 
natural  and  underwater  marine  areas  have  been 
identified  in  the  study.  The  Plan  includes  the 
more  significant  and  interesting  features  to  be  classi- 
fied, protected  and  properly  developed  for  public 
enjoyment  and  scientific  purposes.  These  areas  are 
identified  in  Appendix  X,  Recreation.  Also  see 
Appendix  XV.  Plan  Formulation. 

WELFARE  OF  PEOPLE 

The  socio-economic  environment  of  the  Puget 
Sound  Area  has  been  considered  to  be  one  of  the  best 
in  the  Nation  and  has  accounted  for  substantial 
immigration  to  the  Area.  The  population  has  grown 
from  1.7  million  to  2.0  million  within  the  past  ten 
years.  The  people  of  the  Area  have  combined  their 
skills  with  the  natural  resources  to  develop  an 
industrial  complex  heavily  oriented  toward  aerospace, 
forest  products,  shipbuilding,  trade,  transportation 
and  diversified  manufacturing.  In  addition,  com- 
mercial fisheries  and  recreation  activities,  agriculture, 
and  timber  production  have  long  been  important  to 
the  economy.  The  contrasts  and  variations  that  occur 
in  the  economic  conditions  in  various  parts  of  the 
Area  are  a result  of  the  urbanization  of  the  eastern 
shoreline  of  Puget  Sound,  with  natural  resources  and 
transportation  influencing  the  pattern  of  economic 
development  in  other  parts  of  the  Area.  The  Area  is 
primarily  split  into  three  economic  areas  with  the 
Central  Division  containing  the  industrial  complex 
and  80  percent  of  the  Area's  population.  The  North 
Division  accounts  for  30  percent  of  the  Area’s 
commercial  forest  land  with  the  agriculture,  timber 
production  and  fishing  and  related  activities  the  main 
factors  of  the  economy.  In  the  West  Division  the 
waters  of  the  Strait  of  Juan  de  Fuea  support  an 
abundance  of  marine-oriented  recreation  and  fish  and 
wildlife  associated  activities.  Trade  and  service  indus- 
tries have  been  expanding  to  meet  the  present  and 
anticipated  needs  for  outdoor  recreation. 
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The  welfare  of  the  people  was  the  overriding 
consideration  in  the  study  which  sought  to  provide 
opportunities  for  an  improved  living  environment. 
The  basic  needs  of  particular  groups  such  as  those 
having  a special  interest  in  water  and  related  land 
resources  for  either  economic  development  or  en- 
vironmental preservation  and  enhancement  purposes 
were  considered.  However,  the  overall  welfare  of  the 
general  public  was  viewed  as  being  paramount  and 
care  was  taken  to  avoid  resource  use  and  development 
for  the  benefit  of  a few  or  the  disadvantage  of  many. 
The  depletion  of  a resource  for  a single  purpose  was 
not  considered  to  be  in  the  interest  of  the  public.  The 
Comprehensive  Plan  was  designed  to  provide  for 
balanced  use  of  Puget  Sound  Area  resources.  Mini- 
mum streamflows  for  fish,  water  quality  and  aesthetic 
purposes  were  considered  in  the  study  for  all  of  the 
major  streams  in  the  Area  with  provision  made  for 
reconsideration  of  plan  elements  after  the  stream 
survey  planned  for  early  action  is  completed. 

The  living  environment  would  be  improved  by 
the  provisions  for  adequate  water  supply,  recreation 
facilities,  restoration  and  maintenance  of  the  quality 
of  streams  and  estuaries,  development  of  access  to 
water  areas  for  public  use  and  enjoyment,  the 
provisions  for  preservation  of  selected  natural  stream 
reaches  in  a free-flowing  state,  and  retention  of  sites 
of  historical  significance  and  areas  of  unique  natural 
beauty.  The  reduction  of  flooding  would  help  to 
alleviate  health  problems  associated  w,.h  Ooodflows 
and  provide  for  improvement  of  the  welfare  of  those 
residing  in  the  flood  plain.  The  flood  protection 
obtained  by  plan  elements  would,  together  with  flood 
plain  zoning,  allow  for  continued  economic  farming 
of  croplands  in  the  flood  plain  thereby  satisfying  the 
needs  for  food  and  fiber  as  well  as  providing  open 
space  and  greenbelts  for  the  enjoyment  of  sightseeing 
urban  dwellers.  Irrigation  would  also  help  maintain  a 
stable  economy  and  at  the  same  time  maintain  open 
space  and  green  areas.  The  recreation  facilities 
planned  for  the  Area,  in  urban  and  rural  areas, 
including  the  small  boat  harbors,  and  the  fish  and 
wildlife  enhancement  projects  are  designed  to  en- 
hance the  social  environment. 

The  production  of  food  and  fiber  would  be 
enhanced  by  projects  designed  to  increase  yields 
through  irrigation,  drainage  improvement  and  better 
land-use  management.  The  planning  undertaken  in 
this  study  attempts  to  direct  urban  growth  in  such  a 
manner  that  it  would  be  related  to  and  integrated 
with  the  natural  environment,  providing  for  an 
ecological  improvement. 


Regional  systems  of  water  supply  and  sewerage 
collection  and  treatment  are  planned  to  provide  a 
more  efficient  use  of  the  resources  thereby  allowing 
more  of  the  natural  resources  to  be  retained  for 
recreation  and  aesthetic  enjoyment  than  would  other- 
wise occur  if  the  numerous  utility  districts  and 
community  systems  continued  to  develop 
haphazardly. 

The  study  sought  to  provide  a good  inventory 
of  soil  characteristics  which  can  be  used  for  detailed 
land  use  planning  and  zoning  to  encourage  urban 
development  on  those  lands  that  are  suitable  for  this 
purpose.  The  Comprehensive  Plan  in  its  entirety 
supports  the  retention  of  Hood  plains  for  agricultural 
production  in  those  areas  that  arc  considered  to  be 
uniquely  suited  for  this  purpose.  Large  expanses  of 
open  space  land  are  planned  for  retention  near  urban 
areas.  Developing  access  to  public  areas  along  the 
marine  shoreline  within  the  urban  areas  is  viewed  as 
a high  priority  element.  Rural  considerations  involve 
the  drainage  and  Hood  damage  reduction  projects  and 
would  provide  an  improved  environment  for  those 
choosing  to  live  in  rural  areas. 

The  Comprehensive  Plan  is  designed  to  accom- 
modate the  projected  economy  for  the  Puget  Sound 
Area  through  the  year  2020.  The  economic  pro- 
jections were  translated  into  needs  for  food  and  fiber, 
water  supply  and  power.  The  Plan  provides  that  these 
necessary  inputs  to  the  economic  well-being  of  the 
people  of  the  Area  would  be  available  in  accordance 
with  the  projections.  Comprehensive  Plan  elements 
would  play  an  important  role  in  enabling  economic 
growth  of  the  Puget  Sound  Area  to  continue.  The 
provisions  for  improved  navigation  channels  would 
facilitate  waterborne  commerce  which  is  a growing 
factor  in  the  local  economy.  Puget  Sound  is  a unique 
harbor  with  deep  waters  capable  of  accommodating 
the  largest  of  present  and  planned  ocean-going  vessels. 
The  retention  of  sufficient  back-up  lands  for  terminal 
and  water  transport-oriented  industry  also  is  an 
important  measure  which  would  contribute  to  the 
economy  of  the  Puget  Sound  Area.  Water  supply  has 
been  planned  to  satisfy  industrial  needs  with  industry 
expected  to  account  for  60  percent  of  the  total  water 
consumed  within  the  Puget  Sound  Area  by  the  year 
2020.  Adequate  quantity  and  quality  of  water  are 
necessary  for  continued  industrial  development  in  the 
Area.  Irrigation  and  watershed  management  measures 
would  enable  increased  production  of  food  and  fiber 
supporting  those  industries  related  to  agriculture  and 
forestry  and  wood  products. 
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The  projection  of  future  acreage  requirements 
for  cropland,  forests,  and  rangeland  provides  im- 
portant information  for  use  in  guiding  future  in- 
tensive land  use  development  to  enable  sufficiet 
acreages  of  the  foregoing  categories  to  he  relegaicd 
satisfying  the  projected  share  of  Area  and  national 
needs  for  food  and  fiber  and  in  retaining  favorable 
hydrologic  and  other  related  conditions  on  such 
lands. 

ACCOMPLISHMENTS 

A detailed  discussion  of  the  accomplishments 
of  the  Comprehensive  Plan  is  presented  for  each  of 
the  eleven  basins  in  Appendix  XV.  Plan  Formulation. 
Generally,  all  quantifiable  water  and  related  land 
resource  needs  of  the  Puget  Sound  Area,  projected 
for  the  year  2020.  would  be  met  by  the  Comprehen- 
sive Plan  except  flood  damage  reduction  to  the  extent 
desired  and  wet  moorages  for  pleasure  craft.  Approxi- 
mately 92  percent  of  flood  damages  projected  for  the 
year  2020  would  be  prevented  by  the  management 
and  structural  measures  of  the  Plan.  About  83 
percent  of  the  additional  permanent  wet  moorages 
required  by  2020  would  be  provided.  Urban  water 
management  needs  would  be  met  by  2020,  although 
in  preceding  time  periods  a residual  need  is  indicated 
as  a minimum  population  density  is  required  in  order 
to  facilitate  project  undertakings.  Sport  and  com- 
mercial fishery  needs  would  be  satisfied  by  plan 
elements.  However,  satisfaction  of  future  hunting 
needs  requires  that  hunters  accept  a lower  success 
ratio  or  use  resources  located  outside  the  Area. 

RELATIONSHIP  TO  NATIONAL 
ENVIRONMENTAL  POLICY  ACT 
OF  1969 

The  Comprehensive  Plan  has  as  one  of  its 
primary  objectives  that  of  environmental  preservation 
and  enhancement.  Although  the  National  Policy  Act 
of  1969  was  not  in  force  during  the  course  of  the 
study  its  purposes  were  adhered  to  by  conformance 
with  existing  State  and  Federal  laws,  regulations  and 
policies. 

In  response  to  increasing  citizen  concern.  Public 
Law  91-190  known  as  the  National  Environmental 
Policy  Act  of  1969  was  signed  into  law  on  January  1 , 
1970.  The  stated  purposes  of  the  Act  are: 

‘To  declare  a national  policy  which  will 

encourage  production  and  enjoyable  harmony 


between  man  and  his  environment;  to  promote 
efforts  which  will  prevent  or  eliminate  damage 
to  the  environment  and  biosphere  and  stimulate 
the  health  and  welfare  of  man;  to  enrich  the 
understanding  of  the  ecological  systems  and 
natural  resources  important  to  the  Nation;  and 
to  establish  a Council  on  Environmental  Qual- 
ity 

Section  101  of  the  Act  declares  the  policies  and 
goals  to  be: 

“The  Congress,  recognizing  the  profound 
impact  of  man's  activity  on  the  interrelations  of 
all  components  of  the  natural  environment, 
particularly  the  profound  influences  of  popula- 
tion growth,  high-density  urbanization,  indus- 
trial expansion,  resource  exploitation,  and  new 
and  expanding  technological  advances  and 
recognizing  further  the  critical  importance  of 
restoring  and  maintaining  environmental 
quality  to  the  overall  welfare  and  development 
of  man,  declares  that  it  is  the  continuing  policy 
of  the  Federal  Government,  in  cooperation 
with  State  and  local  governments,  and  other 
concerned  public  and  private  organizations,  to 
use  all  practicable  means  and  measures,  includ- 
ing financial  and  technical  assistance,  in  a 
manner  calculated  to  foster  and  promote  the 
general  welfare,  to  create  and  maintain  con- 
ditions under  which  man  and  nature  can  exist 
in  productive  harmony,  and  fulfill  the  social, 
economic,  and  other  requirements  of  present 
and  future  generations  of  Americans. 

(b)  In  order  to  carry  out  the  policy  set 
forth  in  this  Act,  it  is  the  continuing  responsi- 
bility of  the  Federal  Government  to  use  all 
practicable  means,  consistent  with  other  es- 
sential considerations  of  national  policy,  to 
improve  and  coordinate  Federal  plans,  func- 
tions, programs,  and  resources  to  the  end  that 
the  Nation  may— 

(1)  fulfill  the  responsibilities  of 
each  generation  as  trustee  of  the  environ- 
ment for  succeeding  generations; 

(2)  assure  for  all  Americans  safe, 
healthful,  productive,  and  esthetically  and 
culturally  pleasing  surroundings; 

(3)  attain  the  widest  range  of  bene- 
ficial uses  of  the  environment  without 
degradation,  risk  to  health  or  safety,  or 
other  undesirable  and  unintended  conse- 
quences; 
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(4)  preserve  important  historic, 
cultural,  and  natural  aspects  ol  our 
national  heritage,  and  maintain,  wherever 
possible,  an  environment  which  supports 
diversity  and  variety  of  individual  choice; 

(5)  achieve  a balance  between 
population  and  resource  use  which  will 
permit  high  standards  of  living  and  a wide 
sharing  of  life’s  amenities;  and 

(6)  enhance  the  quality  of  renew- 
able resources  and  approach  the  maxi- 
mum attainable  recycling  of  depletable 
resources. 

(c)  The  Congress  recognizes  that  each 
person  should  enjoy  a healthful  environment 
and  that  each  person  has  a responsibility  to 
contribute  to  the  preservation  and  enhance- 
ment of  the  environment.” 

Prior  to  implementation  of  any  portion  of  the 
Puget  Sound  and  Adjacent  Waters  Comprehensive 
Plan  and  as  part  of  detailed  project  authorization 
studies  all  Federal  agencies  must  conform  with 
Section  102  of  the  Act  which  states: 

“The  Congress  authorizes  and  directs 
that,  to  the  fullest  extent  possible;  (I)  the 
policies,  regulations,  and  public  laws  of  the 
United  States  shall  be  interpreted  and  admin- 
istered in  accordance  with  the  policies  set  forth 
in  this  Act,  and  (2)  all  agencies  of  the  Federal 
Government  shall  - 

(A)  utilize  a sy  sterna  tic,  interdisciplinary 
approach  which  will  insure  the  integrated  use  of 
the  natural  and  social  sciences  and  the  environ- 
mental design  arts  in  planning  and  in  decision- 
making which  may  have  an  impact  on  man’s 
environment; 

(B)  identify  and  develop  methods  and 
procedures,  in  consultation  with  the  Council  on 
Environmental  Quality  established  by  Title  II 
of  this  Act,  which  will  insure  that  presently 
unquan  tilled  environmental  amenities  and 
values  may  be  given  appropriate  consideration 
in  decisionmaking  along  with  economic  and 
technical  considerations; 

(C)  include  in  every  recommendation  or 
report  on  proposals  for  legislation  and  other 
major  Federal  actions  significantly  affecting  the 
quality  of  the  human  environment,  a detailed 
statement  by  the  responsible  official  on 


(i)  the  environmental  impact  of 
the  proposed  action, 

(ii)  any  adverse  environmental 
effects  which  cannot  he  avoided  should 
the  proposal  be  implemented, 

( in)  alternatives  to  the  proposed 
action, 

(iv)  the  relationship  between  local 
short-term  uses  of  man's  environment  and 
the  maintenance  and  enhancement  of 
long-term  productivity,  and 

(v)  any  irreversible  and  irretriev- 
able commitments  of  resources  which 
would  be  involved  in  the  proposed  action 
should  it  be  implemented. 

Prior  to  making  any  detailed  statement,  the 
responsible  Federal  official  shall  consult  with 
and  obtain  the  comments  of  any  Federal 
agency  which  has  jurisdiction  by  law  or  special 
expertise  with  respect  to  any  environmental 
impact  involved.  Copies  of  such  statement  and 
the  comments  and  views  of  the  appropriate 
Federal.  State,  and  local  agencies,  which  are 
authorized  to  develop  and  enforce  environ- 
mental standards,  shall  be  made  available  to  the 
President,  the  Council  on  Environmental  Qual- 
ity and  to  the  public  is  provided  by  section  552 
of  Title  5,  United  States  Code,  and  shall 
accompany  the  proposal  through  the  existing 
agency  review  processes; 

(D)  study,  develop,  and  describe  approp- 
riate alternatives  to  recommended  courses  of 
action  in  any  proposal  which  involves  unre- 
solved conflicts  concerning  alternative  uses  of 
available  resources; 

(E)  recognize  the  worldwide  and  long- 
range  character  of  environmental  problems  and. 
where  consistent  with  the  foreign  policy  of  the 
United  States,  lend  appropriate  support  to 
initiatives,  resolutions,  and  programs  designed 
to  maximize  international  cooperation  in  antici- 
pating and  preventing  a decline  in  the  quality  of 
mankind’s  world  environment; 

(F)  make  available  to  States,  counties, 
municipalities,  institutions,  and  individuals, 
advice  and  information  useful  in  restoring, 
maintaining,  and  enhancing  the  quality  of  the 
environment; 

(G)  initiate  and  utilize  ecological  in- 
formation in  the  planning  and  development  of 
resource-oriented  projects;  and 
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PHOTO  5 1.  Puget  Sound  Area  has  a significant  shortage  of  wet  moorages  Implementation  of  the 
Comprehensive  Plan  would  provide  additional  mannas  to  reduce  this  shoitage,  such  as  the  well  designed 
complex  constructed  by  the  Port  of  Edmondson  the  shore  of  Puget  Sound.  Corps  of  Engineers  Photo 


GENERAL 

Implementation  of  the  Comprehensive  Plan  will 
require  the  active  participation  and  cooperation  ol  all 
federal,  Slate  and  local  government,  and  private 
mi  retests  in  defining  goals  and  objectives  and  in 
shaiing  the  legal,  financial  and  environmental  respon- 
sibilities and  obligations.  Many  of  the  expenditures 
called  lor  by  the  Plan  are  already  part  of  on-going 
piogrums.  \n  entity  representing  various  levels  ol 
government  is  required  to  coordinate  future  develop- 
ment within  the  framework  of  the  Plan  consistent 
wuh  the  capabilities  and  limitations  ol  the  natural 
environment.  The  existing  Puget  Sound  and  Adjacent 
Waters  Task  force  or  some  similar  entity  could  be  the 
logical  hods  to  provide  future  leadership  and  guid- 
ance m performing  this  task. 

Provision  must  also  be  made  loi  periodic  review 
and  updating  to  maintain  the  viability  ot  the  Plan. 
Projects  and  programs  not  now  part  of  the  Plan  may 
become  evident  in  future  studies,  which  reflect 
changed  economic  conditions  as  well  as  possible 
changes  in  the  goals,  objectives  and  desires  ol  the 
people. 

It  must  be  recognized  that  the  United  States 
Government  is  trustee  for  all  Indian  natural  resources 
including  land  in  the  Puget  Sound  Area.  The  Indian 
natural  resources  are  private  property  held  in  trust  for 
the  Indian.  All  federal,  state  and  local  agencies  and 
other  planning  groups  should  be  aware  ' .at  the  prior 
immemorial  rights  of  the  Indian  ( land,  water,  fishery ) 
must  be  recognized  and  the  Indian  Tribes  should  be  a 
part  of  any  plan  formulation.  The  Bureau  of  Indian 
Affairs  is  exploring  ways  and  means,  including  funds, 
to  inventory  all  Indian  natural  resources  to  insure 
that  the  unique  character  of  these  paramount  rights  is 
recognized  and  protected  and  preserved.  Any  action 
by  any  planning  group  federal,  state,  or  local  must 
be  in  contemplation  of  the  unique  and  distinct  Indian 
interest.  These  interests  must  not  be  confused  will) 
public  rights  or  interests,  which  could  impair  and 
invade  the  Indians’  rights. 

RESPONSIBILITY 

The  State  of  Washington,  otlrei  legal  entities, 
and  local  interests  have  the  responsibility  for  initiat- 
ing and  coordinating  many  of  the  projects  and 
programs  included  in  the  Plan.  The  impetus  for 
activities  in  which  a federal  agency  normally  per- 
lorms  the  detailed  planning  and  construction  should 
be  originated  by  a coordinating  entity  to  direct  luture 


development  within  the  framework  ol  the  Compre- 
hensive Plan. 

The  Comprehensive  Plan  is  intended  as  a guide 
for  future  water  and  related  land  development  in  the 
Puget  Sound  Area  with  further  refined  and  more 
detailed  studies  required  for  specific  programs  arid 
projects  that  have  been  identified  as  elements  of  the 
Plan.  The  criteria  prevailing  at  the  lime  of  individual 
project  studies  will  determine  project  feasibility  . T his 
includes  the  interest  rate  used  in  economic  analysis. 

The  non-development  alternative  will  also  be 
reexamined  at  that  time.  The  public  should  be  given 
an  active  role  initially  and  throughout  the  project 
studies.  See  Exhibit  C for  public  involvement  guide- 
lines. 

LEAD  AGENCY 

The  Puget  Sound  Task  f orce  (or  a successor 
arrangement),  under  the  leadership  ot  the  State  ol 
Washington,  should  continue  to  coordinate  planning, 
implementation,  research,  communications,  financing 
and  periodic  review  as  required  to  realize  full  benefits 
of  the  Comprehensive  Plan.  Citizens  advisory  groups, 
responsible  for  arranging  continuous  and  broad  public 
participation  in  all  future  studies  and  actions  leading 
to  implementation  of  the  Plan,  are  recommended  as 
important  adjuncts  to  the  follow-on  coordination 
entity. 

The  Task  force,  having  responsibilities  in 
comprehensive  water-related  resource  planning, 
would  assist  in  Plan  implementation  in  accordance 
with  defined  policies,  goals  and  objectives  by: 

1.  Documenting  a State  viewpoint  including 
priorities. 

2.  Establishing  procedures  for  adding  new 
elements  to  the  Plan  and  modifying  elements  now 
included. 

3.  Assisting  local  organizations  in  coordinat- 
ing. planning,  financing,  implementation,  main- 
tenance and  operation  of  interrelated  facilities  and 
setviccs  in  water-related  development. 

4.  Developing  a program  of  fiscal  coordination 
including  project  expenditures  and  repayments,  estab- 
lishing formulas  for  grants  and  incentives  to  encour- 
age federal,  State,  and  local  participation  in  planning 
and  development  by  drainage  areas  and  as  integral 
parts  of  the  Comprehensive  Plan. 

5.  Preparing  annual  reports,  coordinating 
5-year  revision  and  updating  of  the  Comprehensive 
Plan  and  preparing  public  information  releases. 
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(>.  Coordinating  the  following. 

(a)  Information  gathering  s\  sieins. 

(b)  I stablishmenl  of  ecological  do  fin  it  ions 
and  standards. 

(e|  I stablishmenl  of  prototype  and  dem- 
onstration programs. 

(dl  Basie  and  applied  research  and  tech- 
nology in  water  and  related  land  re- 
sources. 

NEW  LEGISLATION  AND  ZONING 

The  following  State  legislative  action  is  needed: 

1.  Passage  of  Coastal  Zone  legislation  to 
authorize  multiple-purpose  use  and  to  control  dredg- 
ing. tilling  and  spoils  disposal  in  accordance  with 
defined  environmental  criteria. 

2.  Passage  ol  small  boat  act  to  provide  for  the 
control  of  wastes  from  waiter  craft,  ports  and  marinas, 
and  for  a Safe  Boating  I aw  referenced  to  pertinent 
elements  of  the  Federal  Recreation  Boating  Act  of 
1958. 

3.  Passage  of  land  use  and  surface  water 
zoning  laws,  with  provision  for  State  action  if  local 
governments  do  not  implement  adequate  controls. 
Special  attention  is  needed  to  use  and  protection  of 
riverbanks  and  strearnbeds.  marine  waters  and  shore- 
lands  and  to  Hood  plain  zoning,  industrial  and  urban 
development,  land  drainage,  agricultural  lands,  public- 
access  and  open  space  and  greenbelts  and  re- 
quirements for  urban  renewal  projects. 

4.  Passage  of  legislation  to  improve  partici- 
pation in  comprehensive  planning  at  the  local  level. 

5.  Establishment  of  procedural  arrangements 
to  finance  State  and  local  participation  investigations 
associated  with  program  and  project  implementation 
studies. 

The  following  Federal  legislative  action  is 
required 

I Passage  of  legislation  that  would  provide  for 
technical  assistance,  training,  research  and  develop- 
ment. standards  and  grants  to  state  and  local  govern- 
ment for  public  water  supply. 

2.  Statutes  relative  to  the  location  and 
clearance  ol  bridges  and  causeways  in  the  navigable 
waters  ol  the  t nitc;  States,  contained  in  Title  33, 
U.S.  (’ode.  should  he  enlarged  to  provide  that  the 
Rivers  and  Harbors  Act  be  amended  to  include 
funding  ol  necessary  alterations  ot  bridges  and 
causeways  in  way  of  proposed  waterway  modi- 
fications. 


3 Passage  of  legislation  establishing  an 
emergency  fund  to  peimil  timely  rehabilitation  ol 
watershed  resources  following  a natural  disaster. 

4.  Revise  legislation  to  allow  acquisition  ot 
surplus  Federal  lands  by  State  and  local  public 
agencies  at  minimal  or  no  costs  tor  use  as  recreation 
lands. 

5.  Provide  authority  to  allow  funding  as  part 
ot  Federal  studies  of  essential  review  and  coordi- 
nation by  local  government. 

(>.  Consideration  should  be  given  to  changes  in 
legislation  and  policy  governing  Indian  trust  or 
restricted  lands  to  facilitate  and  permit  inclusion  in. 
and  assessment  for  operation  and  maintenance,  bet- 
terment. and  construction  by  any  diking  and  drainage 
district.  Hood  control  district,  flood  control  zone 
district,  or  other  improvement  district  that  may  be 
formed  under  the  laws  of  the  State  of  Washington. 

Further  discussion  of  Comprehensive  Plan 
implementation  and  the  above  legislative  needs  is 
contained  in  Appendix  II.  Political  and  Legislative 
Environment. 

PLAN  FEATURES 

Plan  implementation  responsibilities  by  major 
features  follows: 

Municipal  and  Industrial  Water  Supply 

Municipalities  and  private  interests  would  have 
primary  responsibility  for  providing  an  adequate  and 
potable  water  supply,  including  development  of 
regional  type  supply  and  transmission  systems. 

A Federal-State  cost-sharing  program  is  pro- 
posed as  a basis  tor  enabling  water  purveyors  to 
comply  with  Federal-State  criteria  for  supply  and 
quality  control,  and  for  participation  in  the  State 
Water  Plan.  Communities  with  large  seasonal 
populations  would  requite  special  considerations. 

Irrigation 

Private  interests  would  be  primarily  responsible 
for  most  future  irrigation  development  in  the  Puget 
Sound  Area.  The  project-type  developments  antici- 
pated between  1980  and  2020  would  use  Federal  and 
State  technical  and  financial  assistance. 

Water  Quality  Control 

Municipalities  and  private  interests  would  be 
primarily  responsible  for  implementation  of  water 
quality  control  programs,  in  compliance  with  Federal 


ami  Slate  watci  quality  standaids.  County  gove ru- 
men is  would  be  responsible  lot  preparation  and 
adoption  ot  comprehensive  sewage  drainage  basin 
plans  bn  waste  collection,  treatment  and  control  and 
tor  environmental  qualify  management  lor  sedi- 
mentation. solid  waste  disposal,  land  management 
practices  and  small  boat  sanitation,  with  appropiiate 
I ederal  and  Slate  support. 

Navigation 

Hie  1 ederal  Government  together  with  the 
Stale  and  local  port  authorities  would  have  the 
prirtiarv  responsibility'  lor  maintenance  and  develop- 
ment ol  commercial  and  recreational  navigational 
facilities. 

Terminal  and  water  transport-oriented  develop- 
ments in  the  I’uget  Sound  Area  and  construction  ol 
small  boat  harbor  projects  planned  tor  early  action 
should  be  coordinated  on  a regional  hasis. 

Power 

Public  utilities  now  serving  the  Area  have  the 
continuing  primary  responsibility  tor  satisfaction  ol 
power  requirements.  This  will  be  met  by  development 
ot  thermal-electric  plants  (nuclear  and  Ibssil-I ueled). 
utilization  and  expansion  of  existing  systems,  and 
importation  from  other  areas.  The  f ederal  role  in  this 
expansion  is  to  provide  the  backbone  transmission 
gud  for  integration  of  new  power  plants  and  for 
coordination  with  the  Pacific  Southwest,  to  provide 
additional  hy  droelectric  peaking  capability  to  supple- 
ment the  new  thermal-electric  energy  . and  to  provide 
on  occasion  secondary  hydroelectric  energy  tor  tuel 
displacement.  Additional  hydropower  and  numerous 
pumped  storage  sites  will,  iri  time,  be  evaluated  as  a 
pari  of  multiple-purpose  use.  Selected  sites  are  to  be 
reserved  for  future  use. 

Flood  Control 

Primary  responsibilities  lor  Hood  control  im- 
provements rests  with  the  federal.  Slate  and  local 
government  for  the  development  of  Hood  control 
plans  including  storage,  stream  channel  maintenance 
and  diversions  and  management  ol  llood  plain  use 
consistent  with  the  degree  ol  protection  provided. 

Watershed  Management 

Primary  responsibilities  rest  with  the  federal, 
local  and  private  interests  lor  programs  ol  erosion 
control,  water  management,  and  management  of 


forest  and  agricultural  lands  llowevei.  lualcluiij 
funds  and  progiam  incentives  are  needed  tot  .nld 
tion.il  federal  and  Stale  support  to  allain  unified 
action  at  an  accelerated  pace 

Programs  ot  the  I X Dep.nl men l ol  \i’i i - 
culture  provide  substantial  technical  and  financial 
assistance  for  installation  ol  watershed  measures  on 
private  lands  and  lot  installation  ol  similar  me  .nines 
on  national  forest  land . and  fin  intensive  coopeiation 
with  various  Stale  and  federal  agencies  in  .neas  ol 
mutual  responsibility.  Ongoing  progiuitts  ol  the  De- 
partment are  expected  to  continue  with  such  redirec- 
tion as  is  required  to  meet  the  needs  ol  the  tunes. 
Twenty-five  projects  are  described  in  the  l ompie- 
hensive  Plan  as  leasihle  tor  installation  by  I'txt).  and 
are  discussed  in  more  detail  in  Appendix  \l\ 
Watershed  Management,  undei  Department  ol  \gn- 
culture  Parly  Action  and  Other  Programs.  Iliese 
projects  and  programs  have  interrelated  aspects  with 
projects  proposed  by  various  Slate  and  federal 
agencies.  Because  ot  the  interrelated  nature,  the 
Secretary  ot  Agriculture  is  urged  to  considct  lequesi- 
ing  Area-wide  authorization  lor  planning  ol  protects 
and  related  programs  contained  in  the  early  action 
program. 

Recreation 

The  Plan  is  intended  lo  be  compatible  with  the 
Comprehensive  Outdooi  Recreation  and  Open  Space 
Plan  of  the  Stale  ol  Washington.  Hie  responsibilities 
tor  providing  recreation  opportunities  rest  with  the 
federal.  Slate  and  local  governments  and  comineicial 
interests  with  the  federal  Government  providing 
facilities  on  federal  lands  and  grants  to  the  State  and 
local  governments  foi  developments  on  other  public 
lands. 

Fish  and  Wildlife 

Primary  responsibilities  tor  providing  fish  and 
wildlife  recreational  opportunities  rest  with  the  Slate 
government. 

flow  management  requirements  and  policies 
are  to  be  defined  and  management  progiams  activated 
by  the  Stale  during  the  first  hall  ol  the  early  action 
phase  of  the  Comprehensive  Plan  lot  the  streams  and 
lakes  ol  the  Area.  The  I ederal  Government  would  be 
responsible  for  carry  mg  out  fish  and  wildlife  enhance- 
ment projects  on  federal  lands  and  assisting  the  Slate 
where  opportunities  arise  through  multiple-purpose 
projects. 
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CONCLUSIONS 


In  view  ol  the  information  in  this  report  it  is 
concluded  that  the  Plan  formulated  would  generally 
meet  the  projected  water  and  related  land  resource 
needs  of  the  basin  through  the  year  l‘)XO  and  act  as  a 
framework,  for  resource  preservation  and  develop- 
ment to  '020.  The  Plan,  to  be  effective,  must  be 
implemented  in  the  form  of  actual  projects  and 
progiams.  However,  because  the  Plan  is  based  on 
long-range  assumptions  and  projections,  and  because 
it  must  he  sufficiently  flexible  to  be  adjusted  to 
conform  to  future  unforeseen  changes  in  national, 
state,  and  local  conditions,  it  will  need  periodic 
reviews  to  insure  that  it  is  properly  responsive  to 
changing  titties  and  conditions. 

The  public  review  ot  the  Plan,  undertaken  prior 
to  hearings  conducted  in  May  and  June  1070  and 
during  counts  workshops  held  from  November  1070 
through  early  April  1071.  revealed  that  some  ele- 
ments of  the  Plan  may  be  modified  or  other 
alternatives  selected  during  detailed  implementation 
studies.  However,  the  Plan  as  presented  provides  a 
reasonable  basis  for  future  planning.  (See  Exhibit  C 
for  a summary  of  the  public  workshops  and  how 
issues  raised  at  the  workshops  were  responded  to  by 
the  Task  Force.  Additions  and  changes  were  made  to 
the  Summary  Report  to  reflect  comments  received 
from  the  workshop  participants.  A brief  summary  of 
the  final  hearings  is  presented  in  Fxhibit  D.  Also  see 
Appendix  I.  Digest  of  Public  Hearings.  Volumes  II 
and  III  for  a more  detailed  presentation  of  the 
hearings  and  workshops.) 


RECOMMENDATIONS 

The  Puget  Sound  Task  Force  recommends  that: 

1.  The  Comprehensive  Plan,  as  presented  and 
discussed  in  this  report,  be  used  as  a guide  for  the 
development  and  beneficial  use  of  the  water  and 
related  land  resources  of  the  Area; 

2.  The  projects  and  programs  in  the  early 
action  (before  1980)  phase  of  the  Plan  be  imple- 
mented through  the  appropriate  agency  or  interest; 

4.  This  report  be  a supporting  document  for 
the  individual  Federal  agency  reports  that  would  be 
the  basis  for  authorization  of  the  various  pails  of  the 
Plan; 

4.  F.ach  of  the  affected  and  concerned  Fed- 
eral. Slate  and  local  agencies  make  petiodic  review  of 


the  segments  of  the  Plan  lor  which  it  may  have 
responsibility; 

5.  The  additional  studies  and  other  actions 
discussed  in  this  report  be  undertaken  as  soon  as 
practicable  (see  Syllabus  lor  a summary  listing  of 
proposed  studies); 

6.  An  entity  ot  local.  Stale  and  I cderal 
(lovernmenls  be  established  in  the  Puget  Sound  Area 
under  State  leadership  to  (a)  provide  guidance  in 
coordinating  future  development  within  the 
framework  ot  the  Comprehensive  Plan,  (b)  establish 
priorities,  (cl  maintain  the  Plan's  viability  through 
data  collection  and  periodic  updating,  and  (d)  report 
annually  on  progress  and  activity  to  the  Northwest 
River  Basins  Commission  and  the  Governor  ol  the 
State  of  Washington; 

7.  Citizen  advisory  groups  be  tormed  to 

arrange  continuous  and  broad  public  participation  in 
all  future  studies  and  actions  leading  to 

implementation  of  the  Comprehensive  Plan : 

X.  The  first  review  and  updating  ot  the  Plan  be 
accomplished  within  five  years,  including  re- 
examination of  economic  projections  with  local 
governments  and  lay  citizens  participating; 

o.  Prototype  developments  be  undertaken  to 
provide  iutornvation  for  guiding  resource  use  in  a 
manner  that  is  harmonious  with  the  natural  environ- 
ment. e.g.,  nuclear  power  plant  siting,  Indian  reserva- 
tion development . 

10.  Basic  research  and  data  gathering  in  follow- 
up studies  be  undertaken  on  a coordinated  basis; 

1 I . Land  use  policies  and  goals  be  determined 
by  methods  that  assure  public  participation: 

12.  Federal,  Stale  and  local  governments  re- 
examine current  policies  with  regard  to  taxation  to 
determine  if  desirable  changes  in  resource  use  can  be 
induced  through  modification  of  tax  policy; 

14.  A single  port  planning  entity  be  established 
for  guiding  future  development  for  watet borne  com- 
merce: 

14.  Concerted  action  be  undertaken  by  all 
responsible  agencies  to  regulate  vessel  movements  on 
Puget  Sound  and  Adjacent  Waters  to  minimize  the 
potential  for  pollution  resulting  from  collision  and 
accidents; 

1 5.  Federal  and  state  legislative  needs  identified 
herein  and  in  Appendix  II.  Political  and  Legislative 
Environment,  by  reference  be  acted  upon  by  the 
appropriate  legislative  body. 
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NOOKSACK-SUMAS  BASINS 


SUMMARY  OF  PLAN 

Early  Action  1970-1980 

The  projected  I 1<X()  level  of  municipal  and 
industrial  water  needs  ol  the  city  of  Bellingham  and 
its  service  area  could  be  satisfied  through  the  con- 
struction of  the  bdfro  Dam  on  the  South  Fork  ol  the 
Nooksack  River.  Lynden  would  continue  to  obtain  its 
water  from  surface  sources  while  Ferndale,  Blaine. 
Sumas.  Emerson  and  other  small  communities  would 
use  ground  water  sources.  Industrial  water  would  also 
be  developed  from  surface  water  sources. 

An  additional  20.000  acres  of  cropland  would 
be  placed  under  irrigation  with  water  being  supplied 
from  both  ground  and  surface  sources.  All  of  the 
development  would  be  by  individual  farmers  utilizing 
the  most  economical  means  available. 

Compliance  with  Washington  State  water 
quality  standards  would  he  obtained  through  instal- 
lation of  adequate  collection  and  treatment  by  the 
communities  within  the  Basins.  Pulp  and  paper  mills 
would  remove  settleable  solids  from  mill  effluents 
prior  to  discharge,  install  adequate  outfalls  and 
diffusers  to  achieve  maximum  dilution  and  dispersion 
and  removal  of  existing  sludge  deposits  in  Whatcom 
Waterway  to  land  disposal.  A water  quality  surveil- 
lance program  would  be  expanded  in  order  to  provide 
an  adequate  monitoring  system  with  a sampling 
station  on  marine  and  fresh  waters.  A comprehensive 
sewerage  plan  would  be  developed  in  the  Basins. 

Navigation  needs  would  be  met  through  chan- 
nel deepening  of  the  Whatcom  Waterway.  Increased 
depth  is  required  to  accommodate  bulk  carriers  and 
freighters.  Lands  found  suitable  for  terminal  or  water 
transport -oriented  industrial  development  would  be 
retained  for  this  purpose  to  insure  future  availability. 
Wet  moorage  would  be  provided  for  pleasure  boats 
through  the  construction  of  two  small  boat  harbors 
with  1 .766  moorage  spaces. 

Power  needs  for  the  Basin  would  be  satisfied  by 
the  Northwest  Regional  system  which  is  discussed 
under  Power  in  the  Area  portion  of  this  Report. 

A multiple-purpose  storage  project  on  the 
South  Fork  of  the  Nooksack  River  would  provide 
significant  flood  control  for  the  Nooksack  River 
flood  plain.  This  project  would  provide  100-year 
protection  to  15,000  acres  downstream  and  a lesser 


degree  of  protection  to  an  additional  54,000  acres  of 
land.  A levee  project  is  programmed  for  construction 
during  this  period.  Approximately  6,200  acres  of 
agricultural  land  would  receive  25-year  protection.  In 
connection  with  the  Edfro  project  the  protection 
would  increase  to  75  years.  Flood  plain  management 
would  provide  an  effective  means  of  reducing  future 
flood  damages  through  land  use  zoning  of  lands  in  the 
flood  plain  consistent  with  the  levels  of  flood 
protection  provided.  Floodproofing  and  warning 
systems  also  would  be  implemented. 

Eight  small  watershed  multiple-purpose  projects 
are  planned  lor  implementation  during  this  period  to 
achieve  floodwater  damage  reduction  and  improved 
water  management.  These  projects  consist  of  im- 
proved channels,  dikes,  small  reservoirs  and  outlet 
control  structures.  Important  complements  to  the 
watershed  management  projects  are  the  programs  ol 
technical  assistance  and  management  and  land  treat- 
ment and  drainage. 

Campgrounds,  picnic  areas,  beaches,  and  boat 
launching  ramps  would  be  developed  on  existing 
public  lands,  together  with  the  acquisition  of  addi- 
tional land  and  water  areas  to  satisfy  recreational 
needs.  Recreation  sites  would  be  developed  as  part  of 
the  multiple-purpose  Edfro  storage  project.  Addi- 
tional land  and  water  areas  would  be  acquired  along 
the  Puget  Sound  shoreline  to  provide  badly  needed 
marine  parks.  Over  40  recreation  areas  would  be 
expanded  or  developed  before  11>K0. 

Land  acquisition  and  fish  and  wildlife  enhance- 
ment projects  would  be  undertaken  to  increase  the 
opportunities  for  this  form  of  outdoor  recreation. 
Additional  fish  hatcheries  would  he  constructed  tor 
both  resident  and  migratory  fish  together  with  rearing 
ponds  and  spawning  channels.  Low  flow  augmenta- 
tion would  be  provided  from  the  South  Fork  of  the 
Nooksack  multiple-purpose  storage  project.  The  im- 
portant cross-sectional  stream  surveys  would  be 
undertaken  during  this  period  in  order  to  determine 
the  minimum  and  optimum  streamflows  required  for 
fish  production.  Subsequent  to  these  cross-sectional 
surveys  further  studies  of  new  projects  may  he 
required,  as  well  as  reconsideration  of  the  operation 
of  existing  projects. 
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Long-Range.  1980-2020 

Fxpansion  of  the  transmission  sxstenr  from  the 
Fdfro  Project  to  the  distribution  worlss  would  be 
necessarx  to  satisfy  the  Bellingham  service  area  water 
suppl>  needs  through  the  yeai  2020.  The  small  and 
rural  communities  as  well  as  industry  would  be 
supplied  from  combinations  of  ground  and  surface 
waters  to  the  year  2020. 

An  additional  20.000  acres  of  land  would  be 
placed  under  irrigation  during  this  period  with  water 
supplied  primarily  from  the  Nooksack  River.  The 
North  fork  multiple-purpose  storage  would  assist  in 
meeting  peak  irrigation  demands. 

Existing  treatment  and  collection  facilities 
would  be  expanded  commensurate  with  the  growth  in 
population  and  industrial  development  to  insure  that 
the  State  water  quality  standards  are  continually  met. 
The  water  quality  program  would  be  maintained. 

Navigation  needs  during  this  period  require  that 
the  Whatcom  Waterway  again  be  expanded  to  accom- 
modate deep  draft  vessels.  In  addition,  a new  channel 
would  be  constructed  in  the  Nooksack  River  delta  to 
meet  the  expected  increase  irt  navigation  in  the  area. 
Approximately  1.700  wet  moorages  would  be  pro- 
vided through  the  Hale  Passage  small  boat  harbor 
project,  proposed  between  10S0  and  the  year  2020. 
During  this  period  all  lands  that  were  indicated  in 
Appendix  VIII,  Navigation,  as  being  suitable  for 
terminal  or  water  transport-oriented  industrial  de- 
velopment would  be  utilized  for  this  purpose. 

Power  development  would  probably  include 
pumped-storage  at  a number  of  the  potential  sites 
within  the  Basins.  The  North  Fork  multiple-purpose 
storage  project  would  also  assist  in  meeting  the  power 
demands.  Oil  or  gas-fueled  steam  electric  plants  may 
also  be  located  during  this  period  to  meet  short-term 
peaking  requirements.  Development  of  nuclear  elec- 
tric generating  plants  may  occur,  but  specific  sites 
have  not  been  determined  and  would  be  dependent 
upon  future  studies  that  consider  shoreline  charac- 
teristics. nearness  to  major  load  centers  and  impacts 
on  the  environment. 

Flood  control  needs  would  be  satisfied  by  the 
North  Fork  multiple-purpose  storage  project  and  by 
levees  in  the  lower  valley.  Levees  would  be  con- 


structed on  the  right  bank  between  l.ynden  to  above 
I verson  and  on  the  left  bank  opposite  Lynden.  A 
ring  dike  to  protect  the  community  ol  Sunras  is  also 
programmed.  These  measures  would  provide  100-year 
level  of  protection  to  .1.000  acres  and  25  to  50  year 
protection  loan  additional  7.000  aerosol  land.  Flood 
plain  management  would  also  he  continued.  Imple- 
mentation of  land  use  zoning  would  p.eclude  the 
necessity  of  further  structural  measures  within  the 
Basins. 

Further  programs  and  projects  would  be  under- 
taken to  satisfy  watershed  management  needs.  These 
would  include  12  projects  and  a significant  program 
of  technical  assistance,  land  treatment,  and  urban  and 
rural  water  management. 

Additional  development  of  campgrounds, 
picnic  areas,  and  other  recreation  facilities  would  be 
undertaken  after  I SO  at  over  l(K)  sites  throughout 
the  Basins,  on  public  lands  as  well  as  on  private  lands, 
with  both  public  and  private  sectors  participating  in 
the  providing  of  recreation  facilities.  Recreation 
facilities  provided  at  the  North  Fork  project  would  be 
expanded  commensurate  with  the  growth  in  recre- 
ation use  of  the  reservoir.  Segments  of  the  North, 
Middle  and  South  Forks  may  be  included  in  a State 
system  of  scenic  and  recreational  rivers  for  retention 
in  a free-flowing  state  for  public  use. 

Additional  fishing  opportunities  would  be  pro- 
vided through  anadromous  and  resident  fish  re- 
source enhancement  measures.  A number  of  tlsh 
passage  improvements  are  planned  during  the  long- 
range  period  as  well  as  additional  spawning  habitat 
development.  Wildlife  preservation  and  enhancement 
programs  begun  prior  to  I ‘ISO  would  be  continued. 

Table  I summarizes  the  Nooksaek-Sumas 
Basins  elements  of  the  Comprehensive  Plan,  showing 
the  benefits  and  costs  for  the  early  action  portion  of 
the  Platt,  and  provides  a summary  of  investment  costs 
by  water  resource  functions  for  the  entire  50-year 
period  ending  in  2020.  The  early  action  portion  of 
the  Plan  includes  programs  amounting  to 
Sol  ,006,000  and  projects  costing  $07 ,750,000,  for  a 
total  investment  of  $ I50.o5o.000.  Program  and 
project  investment  costs  tor  the  1680-2000  period 
amount  to  S2I4.388.000  and  for  the  2000-2020 
period,  $17.1,1  14, (KM),  for  a total  50-year  investment 
of  $547,158,000. 


TABLE  1.  Comprehensive  Plan,  Nook  sack -Su  mas  Basins 


1970  1980 


Feature 

Item 

1 nvestment* 
Costs 
($1000) 

Costs 

($10001 

Average  Annual 
Benefits 

Gross  Net 

($1000)  ($1000) 

1980  2000 

Investment 

Costs 

($10001 

2000  2020 
Investment 

Costs 

l$1(XX)) 

1970  2020 
Investment 
Costs 
($10001 

Management  Programs 
Water  Quality  Control 

Monitoring,  Evaluation,  and 
Control  Programs 

840 

710 

790 

2.340 

f lood  Control 

F lood  Plain  Management 

46 

~ 

92 

92 

230 

Watershed  Management 

Programs 

60.532 

- 

70.389 

65.373 

196.294 

Fish  A Wildlife 

Programs 

488 

- 

430 

435 

1.353 

Total  Programs 

$ 61.906 

$ 71.621 

$ 66.6*0 

$200,217 

Non  Storage  Projects 

MAI  Water  Supply 

Ground  Water  Use 

1.663 

192 

1924 

0 

1,144 

456 

3.263 

Surface  Water  Use 

7.112 

1.073 

1.073* 

0 

7.933 

4.542 

19.587 

Irrigation  Water 

Ground  Water  Use 

2,230 

311 

31 14 

0 

2.230 

Supply 

Surface  Water  Use 

470 

35 

364 

0 

22.200 

0 

22.670 

Water  Quality  Control 

Sewerage  T reatment  A 
Collection  Facilities 

15.800 

998 

998* 

0 

19.030 

37.080 

71.910 

Navigation 

Channels 

667 

36 

42 

6 

1.343 

2.010 

Small  Boat  Harbors 

( 1.766) 3 

( 105)3 

( 164) 3 

(59) 

(1,108) 

(2.326) 

(5.200) 

Power' 

F lood  Control 

Channels  A Levees 

2.500 

125 

141 

16 

10.000 

12.500 

Watershed  Management 

Flood  water  damage 
reduction,  protection 
and  rehabilitation.  and  water 
management 

10.973 

614 

2,269 

1655 

5.950 

936 

17.859 

Recreation 

Land  Acquisition, 
Access  A Recreation 
Facilities 

25.680 

1.743 

3.156 

1.413 

27,100 

49.800 

102.580 

F ish  and  Wildlife 

Land  Acquisition, 
Access  A Enhancement 
Facilities 

3.455 

271 

534 

263 

11,067 

13,610 

28,132 

Total  Non-Storage 

$ 70.550 

$ 5.398 

$ 8.751 

$ 3.353 

$105,767 

$106,424 

$282  741 

Storage  Protects 

MAI  Water  Supply 

Edfro 

2.414 

137 

150 

13 

0 

0 

2414 

F lood  Control 

22.935 

1.298 

1.425 

127 

0 

0 

22  935 

Recreation 

1.609 

92 

100 

8 

0 

0 

1 609 

F ish  A Wildlife 

242 

13 

15. 

2_ 

_0 

_0_ 

242 

Total  Project 

27.200 

1,540 

1.690 

150 

0 

0 

27.200 

Power 

North  Fork 

0 

0 

0 

0 

20.000 

0 

20.000 

F lood  Control 

0 

0 

0 

0 

16.760 

0 

16.760 

Recreation 

0 

0 

0 

0 

100 

0 

100 

Irrigation 

0 

0 

0 

0 

40 

0 

40 

Fish  A Wildlife 

0 

0 

0 

0 

100 

0 

100 

Total  Project 

0 

0 

0 

0 

37.000 

0 

37.000 

Total  Storage 

$27,200 

$1,540 

$1,690 

$150 

$37,000 

0 

$64,200 

Total  Program  and  Protects 

$159,656 

$6,938 

$10,441 

$3,503 

$214,388 

$173,114 

$547,158 

' Include  cumulative  annual  program  com  for  the  period  for  management  featrues  and  capital  com  for  non  storage  and 
storage  protects 

^ Power  facilities  not  included  m basin  plan 

^ General  N«ngation  facilities  cost  and  benefits  for  public  small  boat  harbors  only  Total  pleasure  boat  facilities  costs  and 
benefits  included  with  Recreation 

4 Averse  annual  benefits  assumed  equal  to  arer^e  annual  costs. 
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SEQUENCE  OF  DEVELOPMENT 


* 


I ho  projec  ts  and  programs  of  the  Comprehensive  Plan  are  summarized  in  Table  2 by  period.  The  project 
numbers  ideutit'v  features  on  Figure  I. 

TABLE  2.  Future  projects  and  programs.  Nook  sack -Su  mas  Basins 


Projects  Prior  to  1980 


Project 

No. 

Municipal  and  Industrial  Water  Supply 

1.  Expansion  of  existing  water  supply  and  trans- 
mission systems  at  Ferndale.  Lynden,  Sumas, 
Blame  and  other  rural  communities. 

2. *  Increase  capacity  of  self-supplied  industrial  surface 

water  system. 

3.  Provide  water  supply  storage  from  Edfro  multiple- 
purpose  project.  South  Fork  Nooksack  River  and 
transmission  system-Bellmgham. 

Irrigation 

4. *  Installation  of  individual  farm  irrigation  pumping 

and  sprinkler  systems  (private). 

Water  Quality  Control 

5.  Construction  of  secondary  treatment  and  disinfec- 
tion facilities  at  Ferndale.  Lynden  food  processing 
plants  and  Birch  Bay  area. 

6.  Construction  of  secondary  treatment,  disinfection, 
and  sewage  interception  facilities  at  Everson. 
Nooksack  and  Sumas 

7.  Installation  of  interception  facilities  for  septic  tank 
effluent  at  Lake  Whatcom. 

8 * Improvement  of  collection  and  treatment  of  waste 
discharges  and  submarine  outfall  at  Bellingham. 

9.  Improvement  of  collection  and  treatment  of  waste 
discharges  and  submarine  Outfall  at  Bellingham. 

Navigation 

10  Small  boat  harbor  development  at  Bellingham  and 

Blame. 

1 1.  Channel  improvement  at  Bellingham. 

Flood  Control 

3 Construction  of  flood  control  storage  at  Edfro 
multiple  purpose  project-South  Fork  Nooksack 
River. 

12  Construction  of  levee -Ferndale. 

Watershed  Management 

13.  Small  watershed  multiple  purpose  project-Middle 
Nooksack  tributaries 

14.  Small  watershed  multiple  purpose  project-Fish- 
trap  and  Bertrand  Creeks. 

15.  Small  watershed  multiple-purpose  project- Lower 
Nooksack  tributaries. 

16.  Small  watershed  multiple-purpose  project- Sumas 
R iver. 

17.  Small  watershed  multiple-purpose  project-Dakota 
Creek. 


18.  Small  watershed  multiple-purpose  project-Cali- 

forma  Creek. 

19.  Small  watershed  multiple-purpose  project— Silver 

(Marietta)  Creek. 

20.  Small  watershed  multiple-purpose  project-Wiser 

Lake. 

Recreation 

21.  Development  of  one  recreation  site  at  Point 

Roberts. 

22.  Development  of  two  recreation  sites  along  salt- 
water shoreline  from  Birch  Bay  to  Blaine. 

23.  Development  of  one  recreation  site  along  saltwater 
shoreline  from  Lummi  Bay  to  Birch  Bay. 

24.  Development  of  one  recreation  site  in  this  vicinity. 

25.  Development  of  two  recreation  sites  along  the 

saltwater  shoreline  of  Lummi  Island  and  Hale 
Passage. 

26.  Development  of  two  recreation  sites  along  the 

saltwater  shoreline  of  Bellingham  Bay  and  south. 

27.  Development  of  two  recreation  sites  in  this  vici- 
nity. 

28.  Development  of  two  recreation  sites  afong  Nook- 
sack  River  from  Lvnden  to  junction  with  South 
Fork  of  Nooksack. 

29.  Development  of  two  recreation  sites  along  Nook- 
sack River  from  junction  with  South  fork  to 
National  Forest. 

30.  Development  of  two  recreation  sites  along  Middle 
Fork  Nooksack  River  to  National  Forest. 

31.  Development  of  three  recreation  sites  along  South 
Fork  Nooksack  River  to  National  Forest. 

32.  Development  of  15  recreation  sites  in  National 
Forest  and  Nation  Park. 

3.  Installation  of  recreation  facilities  at  Edfro  multi- 
ple-purpose project-South  Fork  Nooksack  River. 

Fish  and  Wildlife 

33. *  Acquisition  and  development  of  12  lake  access 

areas. 

34.  Enlargement  of  Barrett  Lake. 

35. *  Construction  of  fish  hatchery  for  game  fish. 

36.  Development  of  fishing  piers  and  habitat  at  Lake 
Whatcom. 

37. *  Acquisition  and  development  of  50  miles  of  stream 

access. 

38. "  Acquisition  and  development  of  20  salt  water 

access  areas. 

Acquisition  and  development  of  1.900  acres  of 
waterfowl  and  fur  animal  habitat. 

Acquisition  and  development  of  200  acres  of 
band-tailed  pigeon  area. 

Acquisition  of  salt  water  access  area  for  waterfowl 
hunting. 


39. " 

40. " 

4V 

•Projects  not  shown  on  F Kjure  1 


I 
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TABLE  2.  Future  projects  and  programs,  Nooksack  Sumas  Basins  (Cont'd) 


42. *  Development  of  propagation  sites  for  rearing  ana- 

dromows  game  fish 

43. *  Construction  of  s teelhead  rearing  pond. 

44. *  Expansion  of  game  farm  to  produce  3,000  phea- 

sants annually. 

45.  Improvement  of  lake  and  stream  on  Skookum 
Creek  and  Musto  Marsh  Ponds. 

3.  Low  flow  augmentation  from  Edfro  multiple- 
purpose  project-South  Fork  Nooksack  River. 

Programs  Prior  to  1980 


Water  Quality  Control 

a.  Establish  and  operate  water  quality  surveillance 
stations  at  key  salt  and  fresh  water  locations  and 
prepare  comprehensive  sewerage  plan  for  the 
Basins. 


Flood  Controj_ 

b.  Establish  and  administer  county-wide  flood  plain 
zoning  measures  under  flood  plain  management 
program. 

Watershed  Management 

c.  Provide  technical  assistance  and  management  for 
State  and  Federal  lands. 

d.  Provide  technical  assistance  for  onfarm  and  other 
private  practices. 

Fish  and  Wildlife 

e.  Develop  lake  fertilization  techniques. 

f.  Make  wildlife  population  analysis  and  timberland 
management  practices  studies,  develop  habitat  im- 
provement techniques  and  an  education  program 
on  proper  game  hunting  concepts,  and  begin  a 
program  with  land  owners  for  game  habitat  reten- 
tion and  hunter  access. 

g.  Develop  fish  disease  controls  and  new  toxicants. 

h.  Conduct  cross-sectional  stream  surveys  to  deter- 
mine minimum  and  optimum  streamfiows  for  fish. 

i.  Locate,  survey,  and  mark  boundaries  of  all  State- 
owned  second  class  tidelands  in  the  Basins.  Take 
steps  to  reserve  all  such  lands  for  public  use  except 
as  required  for  specific  circumstances. 

j.  Perform  an  inventory  of  shellfish  stocks  and 
recreational  use  of  tidelands. 

Projects  1980-2000 


Municipal  and  Industrial  Water  Supply 

46.  Expansion  of  existing  surface  water  supply  and 
transmission  facilities-Bellingham. 

47.  Expansion  of  existing  water  supply  and  trans- 
mission systems  at  Ferndale,  Sumas,  Blaine,  Lyn- 
den  and  other  rural  communities. 


48. *  Additional  development  of  self  supplied  industrial 

surface  water  system. 

Irrigation 

49.  Provide  irrigation  water  supply  to  serve  cropland  at 
Lake  Terrell  and  northeast  of  Lyr.den  from  North 
Fork  multiple-purpose  project-North  Fork  Nook 
sack  River. 

Water  Quality  Control 

50. *  Expansion  of  waste  treatment  and  intercept. on 

facilities  for  municipalities,  industry  and  recrea 

tion. 

Navigation 

51.  Small  boat  harbor  development-Hale  Passage,  East 
Side. 

52.  Channel  improvement  at  Bellingham. 

53.  Navigation  channel  dredging  in  Nooksack  River 
delta. 

Power 

49.  Installation  of  hydroelectric  facilities  at  North 
Fork  multiple-purpose  project-North  Fork  Nook- 
sack River. 

Flood  Control 

49.  Flood  control  storage  at  North  Fork  multiple- 
purpose  project-North  Fork  Nooksack  River. 

54.  Construction  of  levee  On  the  left  bank  (10  miles)  — 
opposite  Lynden. 

55.  Construction  of  levee  to  protect  Sumas. 

56.  Construction  of  levee  between  Lynden  and  Ever- 
son. 

Watershed  Management 

57.  Small  watershed  multiple-purpose  protect— South 
Fork  Nooksack. 

58. *  Small  watershed  multiple-purpose  project-Mtddle 

tributaries  Nooksack. 

59.  Small  watershed  multiple-purpose  project- 
Anderson  Creek. 

60. Small  watershed  multiple-purpose  project-Coastal 
Creeks. 

61.  Small  watershed  multiple-purpose  project -Terrel I 
Creek. 

62.  Small  watershed  multiple-purpose  project— Squall- 
cum  Creek. 

63.  Small  watershed  multiple-purpose  project— Lummi 
Island. 

Recreation 

64.  Development  of  one  recreation  site  at  Point 
Roberts. 

65.  Development  of  three  recreation  sites  along  salt- 
water shoreline  from  Birch  Bay  to  Blame. 

66.  Development  of  two  recreation  sites  along  salt- 
water shoreline  from  Lummi  Bay  to  Birch  Bay. 


•Projects  not  shown  on  Figure  1 
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TABLE  2.  Future  protects  and  programs,  Nooksack-Sumas  Basins  (Cont'd) 


67.  Development  of  one  recreation  site  in  this  vicinity. 

68.  Development  of  two  recreation  sites  along  the 
saltwater  shoreline  of  Lummi  Island  and  Hale 
Passage. 

69.  Development  of  three  recreation  sites  along  the 
saltwater  shoreline  of  Bellingham  Bay  and  south. 

70.  Development  of  two  recreation  sites  in  this  vici- 
nity. 

71.  Development  of  three  recreation  sites  along  Nook- 
sack  River  from  Lynden  to  junction  with  South 
Fork  of  Nooksack. 

72.  Development  of  three  recreation  sites  along  Nook- 
sack  River  from  junction  with  South  Fork  to 
National  Forest 

73.  Development  of  two  recreation  sites  along  Middle 
Fork  Nooksack  River  to  National  Forest. 

74.  Development  of  four  recreation  sites  along  South 
Fork  Nooksack  River  to  National  Forest. 

75.  Development  of  20  recreation  sites  in  National 
Forest  and  Nation  Park. 

49.  Installation  of  recreation  facilities  at  North  Fork 
multiple-purpose  storage  project-North  For!' 
Nooksack  River. 

Fish  and  Wildlife 

76. *  Construction  of  fish  passage  facilities. 

77. *  Improvement  of  salmon  habitat  on  14  streams. 

78. *  Construction  of  one  salmon  hatchery. 

79. #  Construction  of  one  mile  of  spawning  channel  for 

salmon. 

49.  Low  flow  augmentation  from  North  Fork  multi- 
ple-purpose project-North  Fork  Nooksack  River. 

80. *  Construction  of  fish  hatcheries  for  game  fish. 

81.  • Construction  of  fishing  piers  on  Lake  Whatcom. 

82. *  Continue  acquisition  of  wildlife  areas. 

83. *  Development  of  access  and  parking  to  all  State- 

owned  beaches. 

84. *  Development  of  one  subtidal  park  for  skin  divers. 

85. *  Acquisition  of  five  miles  of  tideland  for  Dublic  use. 

Programs  1980->-2000 
Water  Quality  Control 

k.  Continuation  of  water  quality  monitoring,  evalua- 
tion and  control  programs. 

Flood  Control 

l.  Continuation  of  flood  plain  management  programs. 
VVa tershed  Management 

m.  Provide  technical  assistance  and  management  for 
State  and  Federal  lands. 

n.  Provide  technical  assistance  for  onfarm  and  other 
private  practices. 

Fish  and  Wildlife 

o.  Continuation  of  fish  and  wildlife  programs. 

p.  Improvement  of  public  beaches  for  clam  culture. 


Projects  2000-2020 

Municip.il  and  Industrial  Water  Supply 

86.  Expansion  of  existing  surface  water  supply  and 
tiansmission  facilities  - Bellingham. 

Expansion  of  existing  water  supp  y and  transmis- 
sion systems  at  Ferndale.  Sumas,  Blame,  Lynden 
and  other  rural  communities. 

88. *  Additional  development  of  self-supplied  industrial 

surface  water  system. 

Water  Quality  Control 

89. *  Expansion  of  waste  treatment  and  interception 

facilities  for  municipalities,  industry  and  recrea- 
tion. 

Navigation 

90.  Small  boat  harbor  expansion-Hale  Passage-East 

Side. 

Watershed  Management 

91.  Small  watershed  multiple-purpose  project— North 

Fork  Nooksack. 

92.  Small  watershed  multiple-purpose  project-Middle 

Fork  Nooksack. 

93. *  Small  watershed  multiple-purpose  project-Upper 

South  tributaries  of  Chilliwack. 

94.  Small  watershed  multiple-purpose  project-Lake 

Whatcom. 

95.  Small  watershed  multiple-purpose  project— Chucka- 

nut  Mountain. 

Recreation 

96.  Development  of  one  recreation  site  at  Point 

Roberts. 

97.  Development  of  two  recreation  sites  along  salt- 

water shoreline 

98.  Development  of  one  recreation  site  in  this  vicinity. 

99.  Development  of  one  recreation  site  along  the 

saltwater  shoreline  of  Lummi  Island  and  Hale 
Passage. 

100.  Development  of  one  recreation  site  along  the 

saltwater  shoreline  of  Bellingham  Bay  and  south. 

101.  Development  of  four  recreation  sites  along  Nook- 
sack River  from  Lynden  to  junction  with  South 
Fork  of  Nooksack. 

102.  Development  of  five  recreation  sites  along  Nook- 
sack River  from  junction  with  Sourth  Fork  to 
National  Forest. 

103.  Development  of  three  recreation  sites  along  Middle 
Fork  Nooksack  River  to  National  Forest. 

104.  Development  of  Six  recreation  sites  along  South 
Fork  Nooksack  River  to  National  Forest. 

105.  Development  of  20  recreation  sites  in  National 
Forest  and  National  Park. 


Projects  not  shown  on  Figure  1 
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Fish  and  Wildlife 

Construction  ot  throe  now  salmon  hatcheries  and 
development  of  100  acres  of  rearing  facilities. 

Programs  2000—2020 
Water  Quality  Control 

Continuation  of  water  quality  monitoring,  evalua- 
tion and  control  programs. 

Flood  Control 

Continuation  of  flood  plain  management  programs. 


Watershed  Management 

s.  Provide  technical  assistance  and  management  for 
State  and  Federal  lands. 

t.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

Fish  and  Wildlife 

u.  Continuation  of  fish  and  wildlife  programs. 


•Projects  not  shown  on  Figure  1 
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SKAGIT-SAMISH  BASINS 


SUMMARY  OF  PLAN 

A major  consideration  in  planning  lor  the 
Skagit-Samish  Basins  was  the  possible  luture  inclusion 
ol  portions  of  the  Skagit  River  and  its  tributaries  in 
the  National  Wild  and  Scenic  Rivers  system  in 
accordance  with  the  National  Wild  and  Scenic  Rivers 
Act.  I ndei  the  Act,  the  classifications  “wild." 
"scenic,"  and  “recreation"  would  impose  different 
restrictions  upon  future  improvements  along  the 
stream.  Because  of  the  possibility  ol  parts  ot  the 
Skagit  River  system  being  classified  under  the 
national  system,  two  alternatives,  A and  B.  are 
presented  herein  for  consideration. 

Alternative  A allows  full  use  of  storage  oppor- 
tunities to  obtain  maximum  llood  control  in  the 
Skagit  River  Basin.  The  assumption  is  made  under 
this  Alternative  no  part  of  the  Skagit  River  or  its 
tributaries  would  be  included  in  the  National  Wild 
and  Scenic  Rivers  system.  Ilow’ever,  portions  of  the 
Skagit  River  system  would  be  included  for  study 
under  a State  recreational  river  system. 

Alternative  B is  based  on  the  assumption  that 
the  entire  lio-mile  river  complex  cited  in  the  Act 
would  be  designated  in  the  National  Wild  and  Scenic 
Rivers  system.  Also,  the  assumption  is  made  that  the 
entire  complex  would  be  given  a “Recreational 
River"  classification  and  that  nonstorage  develop- 
ments would  be  compatible  with  this  classification. 

The  elements  of  the  alternative  plans  are  the 
same  for  all  features  except  for  flood  control,  power 
and  recreation.  The  latter  only  differs  as  to  the 
inclusion  of  the  designated  portions  of  the  Skagit 
River  and  tributaries  in  a National  Wild  and  Scenic 
Rivers  system. 


Stream  reaches  assumed  to  be  designated  under 
Alternative  B foi  the  National  Wild  and  Scenic  Riseis 
system  are  identified  in  the  tabulation  below 

Alternative  B 

Segments  of  the  Skagit  River  and  its 
Tributaries  in  the 

National  W'ild  and  Scenic  Rivers  System 

Miles 


Skagit 

Mount  Vernon  to  and 
including  the  mouth  of 
Bacon  Creek 

70 

Cascade 

■louth  to  junction  of 
its  North  and  South  Forks 

17 

Cascade,  North 
Fork 

Mouth  to  Glacier  Peak 
Wilderness  Area 

■> 

Suiattle 

Mouth  to  Glacier  Peak 
Wilderness  Area  at 
Milk  Creek 

:x 

Sauk 

Mouth  to  junction  with 
Elliott  Creek 

38 

Sauk,  North 
Fork 

Mouth  to  Glacier  Peak 
Wilderness  Area 

10 

165 

Alternative  A is  presented  first  in  the  sub- 
sequent discussion  in  its  entirety  with  a discussion  of 
Alternative  B following,  limited  to  those  features 
which  differ  with  Alternative  A. 
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ALTERNATIVE  A 

Early  Action,  1970  1980 

I >m  m>:  i luv  period  municipal  and  industrial 
tt.iU'i  supply  needs  ol  the  city  ol  Anaeoiles  and  I lie 
sk.e.ii  ( mintv  !’l  I)  No.  I would  be  satisfied  by 
pumping  and  treating  walei  from  the  Skagit  River  for 
the  eils  and  l urt her  withdrawal  ol  water  from  the 
( tilliie  Mountain  Watershed  lor  the  I’l  l),  (/round 
w.nei  resouiees  would  continue  to  supply  small  and 
ruial  coinmunities  and  industry . 

About  1 0,000  acres  ol  cropland  would  be 
placed  under  irrigation  with  water  supplied  by  indi- 
vidual larmers  from  both  mi i face  and  ground  sources. 

Compliance  with  Washington  State  water  qual- 
it\  standards  would  be  obtained  through  installation 
ol  adequate  collection  and  treatment  facilities  by  a 
number  of  communities  and  cities  and  by  food 
processors.  Ihe  paper  mill  at  Anacortes  would  re- 
move settleable  solids  from  mill  effluents  prior  to 
discharge  and  would  install  adequate  outfalls  and 
diffusers  to  achieve  maximum  dilution  and  dispersion 
into  I’uget  Sound.  A water  quality  surveillance 
program  would  be  expanded  in  order  to  provide  an 
adequate  monitoring  system  with  sampling  stations 
on  marine  and  fresh  water.  A comprehensive  sewerage 
plan  would  be  developed  for  the  Basins. 

Navigation  needs  would  be  met  through  deep- 
ening of  (iuemes  Channel  and  by  providing  a deep 
draft  channel  in  l idalgo  Bay . These  channels  would 
be  deepened  to  accommodate  bulk  petroleum  vessels 
and  freighters  respectively.  Lands  found  to  be  suit- 
able for  terminal  or  water  transport-oriented  indus- 
trial development  would  be  retained  for  this  purpose 
to  insure  future  availability.  Development  of  existing 
and  new  areas  of  the  Port  of  Anacortes  would  begin 
during  this  period  in  order  to  provide  a basis  for 
future  port  expansion.  Wet  moorage  would  he  pro- 
vided lor  pleasure  boaters  through  the  construction 
ot  two  small  boat  harbors  with  850  moorage  slips. 

Power  needs  lor  the  Basin  would  be  satisfied  by 
the  Northwest  Regional  system  which  is  discussed 
under  Power  in  the  Area  portion  of  this  Report. 
Additional  power  production  is  recommended  for 
further  consideration  at  Ross  power  plant  with  the 
raising  of  Ross  Dam.  Also  recommended  for  further 
consideration  is  ( I | a reregulation  project  on  the 
Skagit  River  at  Copper  Creek  which  would  make 
possible  the  addition  of  further  capacity  at  each  ol 
the  Ross.  Diablo,  and  Gorge  plants;  (2)  the  Thunder 
Creek  diversion  project  to  divert  water  into  Ross 


lake  from  the  I 'bunder  Creek  Basin;  and  (.1  (nuclear 
power  development  sites  on  the  salt-water  shoreline. 

During  this  period  100,000  acre-feet  ol  Hood 
control  storage  would  be  obtained  by  changing  the 
operation  of  the  Upper  Baker  project.  The  Avon 
Bypass  also  would  be  consiiucted  in  conjunction  with 
downstream  levee  and  channel  improvements.  The 
Bypass  would  be  si/ed  for  a flow'  of  (>0,000  els.  A 
levee  would  be  constructed  at  Nookachamps  Creek 
before  1080.  flood  plain  management  by  land  use 
/.oiling  of  lands  would  control  development  in  the 
Hood  plain  consistent  with  the  levels  of  Hood 
protection,  floodproofing  and  warning  systems  also 
would  be  implemented.  These  measures  would  con- 
tribute significantly  to  the  reduction  of  future  Hood 
damages. 

Small  watershed  multiple-purpose  projects  at 
Gages  Slough,  South  Mount  Vernon,  the  Samisli 
River  and  at  the  Skagit  flats  watersheds  are  planned 
for  implementation  during  this  period  to  achieve 
floodwatcr  damage  reduction,  protection  and  re- 
habilitation of  lands,  and  water  management.  The 
projects  include  stabilized  channels  and  outlet  control 
structures.  Programs  ol  technical  assistance,  water 
management,  land  treatment  and  drainage,  would 
complement  structural  measures. 

Campgrounds,  picnic  areas,  beaches,  and  boat 
launching  ramps  would  be  developed  on  existing 
public  lands.  Additional  land  and  water  areas  would 
be  acquired  to  satisfy  recreational  needs.  Acquisition 
would  include  additional  land  along  the  Puget  Sound 
shoreline  to  provide  badly  needed  marine  parks.  Over 
(>0  recreation  areas  would  be  expanded  or  developed 
before  ll>80. 

fish  and  wildlife  enhancement  projects  includ- 
ing acquisition  of  access  would  be  undertaken  to 
increase  the  opportunities  for  this  form  of  outdoor 
recreation.  Additional  fish  hatcheries  would  be  con- 
structed for  both  resident  and  migratory  fish  together 
with  rearing  ponds,  spawning  channels  and  fish 
passage  improvements  including  a collection  and 
transportation  facility  to  provide  migratory  fish 
access  above  Cascade  falls  and  on  the  North  fork  ol 
the  Cascade  River.  Cross-sectional  stream  surveys 
would  be  undertaken  during  this  period  to  determine 
the  minimum  and  optimum  streamflows  required  for 
fish  production.  These  cross-sectional  surveys  may 
result  in  further  studies  of  new  projects  as  well  as 
reconsideration  of  the  operation  of  existing  projects. 
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Long-Range,  1980-2020 

bxisting  water  supply  systems  would  he  ex- 
panded to  meet  elements  of  population  and  industrial 
growth.  The  projected  water  supply  needs  of  muni- 
cipalities. small  and  rural  communities  and  industry 
would  he  satisfied. 

An  additional  45.000  acres  of  land  would  he 
placed  under  irrigation  during  this  period  with  water 
supplied  from  surface  and  ground  water.  A project 
type  development  is  planned  hy  the  year  2000. 

Fxisting  treatment  and  collection  facilities 
would  he  expanded  commensurate  with  the  growth  in 
population  and  industrial  development.  State  water 
quality  standards  would  he  met  and  the  water  quality 
surveillance  program  would  be  maintained. 

Further  terminal  and  water  transport-oriented 
industrial  development  is  envisioned  during  this 
period  to  meet  the  navigation  needs  of  the  Basins. 
Lands  would  he  developed  in  Padilla  Bay  through 
dredge  fill  as  a deep-draft  channel  would  ultimately 
he  provided  having  a depth  of  54  feet.  Further 
channel  dredging  is  planned  in  hidalgo  Bay.  The 
Guemes  channel  would  be  deepened  to  accommodate 
bulk  petroleum  vessels. 

Power  development  could  include  puniped- 
storage  at  a number  of  the  potential  sites  within  the 
Basins.  Oil  or  gas-fueled  steam  electric  plants  also 
may  be  located  during  this  period  to  meet  short-time 
peaking  requirements.  Development  of  nuclear  elec- 
tric generating  plants  may  occur  but  definite  schedul- 
ing of  facilities  and  exact  siting  have  not  been 
completed  and  would  be  dependent  upon  future 
studies  of  shoreline  characteristics,  major  load  centers 
and  impacts  on  the  environment.  Power  facilities 
would  he  provided  as  part  of  the  Lower  Sauk  storage 
project. 

After  I ‘>80  levees  would  provide  100-year 
winter  flood  protection  for  the  communities  of 
Hamilton  and  Sedro  Woolley.  These  projects,  gen- 
erally would  he  a matter  of  raising  existing  structures 
to  heights  sufficient  to  provide  the  100-year  protec- 


tion. Flood  plain  management  would  be  continued 
with  /ouing  being  required  to  guide  future  develop- 
ment and  prevent  unwarranted  development  in  the 
Hood  plain.  Under  Alternative  A.  134,000  acre-feet 
of  Hood  control  storage  would  be  provided  by  the 
Lowei  Sauk  project. 

light  additional  multiple-purpose  projects 
would  be  undertaken  to  satisfy  watershed  manage- 
ment needs  in  this  time  period.  In  addition  to  the 
structural  measures  included  in  these  projects,  a 
program  ol  technical  assistance,  land  treatment,  and 
water  management  would  be  continued  and  enlarged. 

Additional  development  of  campgrounds,  pic- 
nic areas,  and  other  recreation  facilities  would  be 
undertaken  after  14X0  at  nearly  1 70  sites  throughout 
the  Basins,  on  public  lands  as  well  as  on  private  lands, 
with  both  public  and  private  sectors  participating  in 
providing  facilities.  The  recreation  facilities  at  the 
Avon  Bypass  project  would  be  expanded  com- 
mensurate with  demand.  Portions  of  the  Skagit  River 
system  would  be  included  in  a State  system  of  scenic 
and  recreational  rivers  for  retention  in  a free-flowing 
state  for  public  use. 

Additional  fish  and  wildlife  opportunities 
would  he  provided  through  anadromous  and  resident 
fish  enhancement  measures.  A number  of  fish  passage 
improvements  are  planned  during  the  long-range 
period  as  well  as  additional  spawning  habitat  develop- 
ment. 

Table  3 summarizes  the  Skagit-Samish  Basins 
elements  of  the  Comprehensive  Plan,  showing  the 
benefits  and  costs  for  the  early  action  portion  of  the 
Plan,  and  provides  a summary  of  investment  costs  by 
water  resource  functions  for  the  entire  50-year  period 
ending  in  2020.  The  early  action  portion  of  the  Plan 
includes  programs  amounting  to  S88.4I4.000  and 
projects  costing  $104,185,000:  for  a total  investment 
of  $197,544,000.  Program  and  project  investment 
costs  for  the  1480-2000  period  amount  to 
$324,405,000  and  for  the  2000-2020  period  program 
and  project  costs  would  be  $249,830,000.  A total 
50-year  investment  would  amount  to  S774.334.000. 
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TABLE  3.  Comprehensive  Plan,  Alternative  A,  SkagitSamish  Basins 


1970  1980 


Average  Annual 

1980  ,>000 

2000  2020 

1970  2020 

1 nvestment  ^ 

Benefits 

Investment 

1 nvestment 

Investment 

Costs 

Costs 

(jross  Net 

Costs 

Costs 

Costs 

feature 

Item 

i$1000l 

(S1000I 

IS1000)  ($10001 

I$1000i 

($10001 

($1000) 

Management  Programs 
Water  Oual'ty  Control 

Monitoring.  Evaluation 

490 

360 

420 

1 270 

and  Control 

F 'OOd  Control 
Watershed  Management 
F >sh  and  W'ldl'fe 

F lood  Control  Management 

Programs 

Programs 

1 15 
87.556 
?5J 

168 
99.226 
200 

168 
!0B  11 
200 

451 
296  100 
653 

T otai  Programs 

$88  414 

$ 99.954 

s 1 10  100 

$ 298.474 

Nonstorage  Projects 

M&i  Water  Supply 

Ground  Water  Use 

0 

0 

0 

0 

565 

905  1470 

Surface  Water  Use 

5 440 

503 

b034 

0 

7 560  10  385  23  385 

Irrigation  Water  Supply 

Ground  Wafer  Use 

1.072 

179 

I794 

0 

3.400  3 750  8.222 

Surface  Water  Use 

278 

46 

464 

0 

3.700  14  000  17  978 

Water  Quality  Control 

Sewerage  T reatment  and 

Collection  Facilities 

4 880 

320 

3204 

0 

8 050  8 900  21  830 

Navigation 

Channels 

1 465 

81 

105 

24 

9 41  7 2 989  13  871 

Small  Boat  Harbors 

(1  7 14l 3 

( I09J3 

I1b9>3 

IbOl3 

1 3.831) 3 1 3.8301 3 19.3751 

Power  ^ 

F lood  Control 

Levee  and  Channels 

3 7.800 

1 983 

3.150 

1.16  7 

5.800 

0 43  600 

Watershed  Management 

F loodwater  Damage  Reduction 

Wat<-'  Management,  and 

Protection  and  Rehabilitation 

10637 

594 

2 242 

1.648 

1.850  1.460  13.94  7 

Recreation 

Land  Acquisition,  Access  and 

E nhancement  F aolities 

35.814 

2.555 

3 600 

1 045 

42.700  71.300  149.814 

F ish  and  Wildlife 

L and  Acquisition.  Access  and 

Enhancement  Facilities 

11  799 

1 470 

1.910 

490 

18.909  23.035  53.243 

T otai  Nonstorage 

$109,185 

$7,681 

S 12  055 

$4,374 

$101,951  $136,724  $ 347,860 

Storage  Projects 

Upper  Baker 

F lood  Control 

Lower  Sauk 

133 

300 

167 

68.000 

68.000 

F lood  Control 

60  000 

60.000 

$128  000 

$128,000 

T otai  Programs  and  Project 

s 

S 197.599 

$ 7.8 14 

$12,355 

$4,541 

S 329.905  $246,830  $774,334 

^ Includes  cumulative  annual  program  costs  for  the  iienod  for  managt’inenl  foaturps  and  capital  costs  for  nonstorage  projects. 


3 


^ Nonstorag*  j>ower  cfpvploi>mpnt  not  included  in  the  Plan 

3 General  navigation  facilities  costs  ami  benefits  for  public  small  boat  harbors  only  Total  pleasure  boat  facilities  costs  and  benefits  included  with 
Recreation 


4 Average  annual  benefits  assumed  eijual  to  average  annual  costs 
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SEQUENCE  OF  DEVELOPMENT 
ALTERNATIVES  A AND  B 


The  pri'iecls  and  proguius  ot  t lie  Comprehensive  Plan  aie  summarized  in  Table  4 by  time  period  Elements 
lisled  are  the  same  tor  both  Alternatives  A and  B unless  otherwise  noted.  Project  numbers  identify  features  on 
Figure  2. 

TABLE  4.  Future  projects  and  programs,  Skagit-Samish  Basins 


PROJECTS  PRIOR  TO  1980 

Municipal  and  Industrial  Water  Supply 

1.  Expansion  of  Skagit  River  intake  and  treatment 
plant  Anacortes. 

2.  Expansion  of  Cultus  Mountain  water  supply  system- 
Skagit  County  PUD  No.  1. 

3. *  Increase  capacity  of  self-supplied  industrial  water 

system. 

Irrigation 

4. *  Installation  of  individual  farm  irrigation  pumping  and 

sprinkler  systems  (private). 

Water  Quality  Control 

5. *  Installation  of  adequate  secondary  treatment  facilities 

by  food  processors  and  wood  products  industries. 

6.  Installation  of  facilities  to  remove  all  settleable  solids 
from  mill  effluents  prior  to  discharge  with  adequate 
outfall  and  diffuser-paoer  mill  at  Anacortes. 

7.  installation  of  adequate  secondary  treatment  facilities 
with  disinfection  by  Mount  Vernon,  Sedro  Woolley, 
Concrete,  LaConner.  Skagit  County  Sanitary  District 
No.  1,  and  the  properties  of  Seattle  City  Light. 

8.  Expansion  of  domestic  system  by  Burlington. 

Navigation 

9.  Deepen  Guemes  channel. 

10.  Dredge  deep  draft  navigation  channel  in  Fidalgo  Bay. 

1 1.  Construction  of  small  boat  harbor  development- 
LaConner,  Indian  Bay. 

12.  Enlargement  of  small  boat  harbor- Anacortes. 

Flood  Control 

13.  Construction  of  levee-Skagit  River  at  Nookachamps 
Creek 

14.  Improvement  of  levee  and  channel— Skagit  River 
downstream  from  Burlington. 

15.  Purchase  flood  control  storage  in  Upper  Baker  River. 

16.  Construction  of  Avon  Bypass  including  levee  from 
bypass  entrance  upstream  to  Sedro  Woolley  (size 
varies  with  Alternatives  A and  B). 

Watershed  Management 

17.  Small  watershed  multiple-purpose  project-Gages 
Slough. 

18  Small  watershed  multiple-purpose  project-South 

Mount  Vernon. 

•Projects  not  sho 


19. 

Small 
R iver. 

watershed 

multiple-purpose 

project— Samish 

20. 

Small 

Flats. 

watershed 

multiple-purpose 

project-Skagit 

Recreation 

16.  Installation  of  recreation  facilities  as  part  of  Avon 
Bypass  project. 

21.  Development  of  four  recreation  sites  along  the  salt 
water  shoreline  of  Fidalgo  Island 

22.  Development  of  three  recreation  sites,  total,  on 
Cypress  and  Guemes  Islands. 

23.  Development  of  two  recreation  sites  along  the  salt 
water  shoreline  of  Padilla  Bay. 

24.  Development  of  one  recreation  site  in  this  vicinity 

25.  Development  of  four  recreation  sites  along  Skagit 
River  from  mouth  to  confluence  with  The  Sauk  River 

26.  Development  of  two  recreation  sites  along  Sauk  River 
from  mouth  to  head  waters. 

27.  Development  of  40  recreation  sites  in  the  National 
Forest  and  National  Park. 

Fish  and  Wildlife 

28. *  Enlargement  of  existing  fish  hatcheries. 

29  Construction  of  fish  passage  facilities  at  Cascade 

Falls. 

30. 

30. *  Acquisition  and  development  of  access  to  eight  lakes. 

31.  Construction  of  fishing  piers  at  Samish  Lake. 

32.  * Construction  of  two  trout  hatcheries. 

33.  # Construction  of  one  rearing  pond  for  summer 

steelhead 

34. *  Construction  of  one  rearing  pond  for  winter  steel 

head. 

35.  # Acquisition  and  development  of  75  miles  of  stream- 

bank  access. 

36*  Acquisition  and  development  of  six  salt  water  access 

areas. 

37. *  Acquisition  and  development  of  12.000  acres  of 

waterfowl  and  fur  animal  habitat. 

38. *  Acquisiton  of  access  to  500  acres  of  band-tailed 

pigeon  areas 

39. *  Enlargement  of  game  farm  to  produce  5.000  ad 

ditional  pheasants 

40.  Construction  of  fish  passage  facilities  on  North  Fork 
Cascade  River. 

on  Figure  2 


A- 16 


A-l  7 


TABLE  4.  Future  projects  and  programs,  Skagit-Samish  Basins  (Cont'd) 


PROGRAMS  PRIOR  TO  1980 
Water  Quality  Control 

a.  Establish  and  operate  water  quality  surveillance  sta- 
tions at  key  salt  end  fresh  water  locations  and  pre- 
pare comprehensive  sewerage  plan  for  the  Basins. 

Flood  Control 

b.  Establish  and  administer  county -wide  flood  plain 
zoning  measures  under  flood  plain  management  pro- 
gram. 

Watershed  Management 

c.  Provide  technical  assistance  and  management  for 
State  and  Federal  lands. 

d.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

Fish  and  Wildlife 

e.  Develop  lake  fertilization  techniques. 

f.  Make  wildlife  populatior  analysis  and  timberland 
management  practices  studies,  develop  habitat  im- 
provement techniques  and  an  education  program  on 
proper  game  hunting  concepts,  and  begin  a program 
with  land  owners  for  game  habitat  retention  and 
hunter  access. 

g.  Develop  fish  disease  controls  and  new  toxicants. 

h.  Conduct  cross-sectional  stream  surveys  to  determine 
minimum  and  optimum  streamflows  for  fish. 

i.  Locate,  survey,  and  mark  boundaries  of  all  State- 
owned  second  class  tidelands  in  the  Basins.  Take  steps 
to  reserve  all  such  lands  for  public  use  except  as 
required  for  specific  circumstances. 

j.  Perform  an  inventory  of  shellfish  stocks  and  recrea- 
tional use  of  tidelands. 

Projects  1980-2000 

Municipal  and  Industrial  Water  Supply 

41. *  Expand  existing  water  supply  systems. 

Irrigation 

42. *  Construction  of  project-type  irrigation  supply  system 

with  individual  farm  installation  or  sprinkler  systems. 

Water  Quality  Control 

43. *  Expansion  of  waste  treatment  and  interception  facilities 

for  municipalities,  industry.  and  recreation  development. 

Navigation 

44.  Oeepen  Guemes  and  Fidalgo  Bay  channels. 

45.  Dredge  channel  lor  deep  draft  navigation  and  construct 

terminal  and  transfer  facilities  and  develop  waterfront 

industrial  land  in  Padilla  Bay. 

46.  Development  of  small  boat  harbor -Fidalgo  Island. 

47.  Enlargement  of  small  boat  harbor- LaConner,  Indian  Bay. 

Power 

48.  Installation  of  power  facilities  at  Lower  Sauk  multiple- 

purpose  project— Sauk  River  (Alternative  A only). 


Flood  Control 

48.  Flood  control  storage  at  Lower  Sauk  multiple-purpose 
project  -Sauk  River  (Alternative  A only). 

49.  Construction  of  levee- Sedro  Woolley  and  Hamilton. 

Watershed  Management 

50.  Small  watershed  multiple-purpose  project— North  Skagit 
tributaries. 

51.  Small  watershed  multiple-purpose  project-South  Skagit 
tributaries. 

52.  Small  watershed  multiple-purpose  project-F idalgo  Island 
group. 

Recreation 

53.  Development  of  four  recreation  sites  along  the  salt  water 
shoreline  of  Fidalgo  Island. 

54.  Development  of  three  recreation  sites,  total,  on  Cypress 
and  Guemes  Islands. 

55.  Development  of  two  recreation  sites  along  the  salt  water 
shorelines  of  Padilla  Bay. 

56.  Development  of  one  recreation  site. 

57.  Development  of  two  recreation  sites. 

58.  Development  of  five  recreation  sites  along  Skagit  River 
from  mouth  to  confluence  with  the  Sauk  River. 

59.  Development  of  three  recreation  sites  along  Sauk  River 
from  mouth  to  head  waters. 

60.  Development  of  50  recreation  sites  on  National  Forest 
and  National  Park  lands. 

Fish  and  Wildlife 

61. *  Improvement  of  fish  habitat  on  38  miles  of  stream. 

62. *  Channel  clearance  on  38  miles  of  stream. 

63. *  Construction  of  two  salmon  hatcheries. 

64. *  Construction  of  2 miles  of  salmon  spawning  channel. 

65. *  Develop  access  and  parking  facilities  at  all  State-owned 

beaches. 

66. *  Develop  one  sub-tidal  park  for  skin  divers. 

67. *  Improve  public  beaches  for  clam  culture. 

Programs  1980-2000 
Water  Quality  Control 

k.  Continue  water  quality  surveillance  program. 

Flood  Control 

l.  Continue  flood  plain  management  program. 

Watershed  Management 

m.  Provide  technical  assistance  for  on-farm  and  other  private 
practices. 

n.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

O.  Continue  fish  and  wildlife  programs 


‘Projects  not  shown  on  Figure  2 
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TABLE  4.  Future  projects  and  programs,  Skagit-Samish  Basins  (Cont'd) 


Protects  2000  2020 

Municipal  and  Industrial  Water  Supply 
68.*  Expand  existing  water  supply  systems. 

Irrigation 

69  * Installation  of  individual  farm  irrigation  pumping  and 

sprinkler  systems  (private). 

Water  Quality  Control 

70  * Expansion  of  waste  treatment  and  interception  facilities 

for  municipalities,  industry  and  recreation. 

Navigation 

71.  Deepen  Fidalgo  Bay  channel. 

72.  Deepen  Padilla  Bay  channel. 

73.  Development  of  small  boat  harbor-Pad ilia  Bay-Williams 
Point. 

74.  Development  of  small  boat  harbor— Guemes  Island  South- 
west. 

75.  Expansion  of  small  boat  harbor- Fidalgo  Island  West. 
Flood  Control 

(No  further  projects  planned) 

Watershed  Management 

76.  Small  watershed  project  multiple-purpose— Upper  Skagit 
River. 

77.  Small  watershed  multiple  purpose  project-Baker  River. 

78.  Small  watershed  multiple-purpose  project -Cascade  River. 

79.  Small  watershed  multiple  purpose  project -Suiattle  River. 

80.  Small  watershed  multiple-purpose  project -Sauk  River. 

Recreation 

81.  Development  of  five  recreation  sites  along  the  salt  water 
shoreline  of  Fidalgo  Island. 


•Projects  not 


82.  Development  of  four  recreation  sites,  total,  on  Cypress 
and  Guemes  Islands. 

83.  Development  of  one  recreation  site  along  the  salt  water 
shoreline  of  Padilla  Bay. 

84.  Development  of  one  recreation  site. 

85.  Development  of  six  recreation  sites  along  Skagit  River 
from  mouth  to  confluence  with  the  Sauk  River. 

86.  Development  of  five  recreation  sites  along  Sauk  River 
from  mouth  to  head  waters. 

87.  Development  of  70  recreation  sites  on  National  Forest 
and  National  Park  lands. 

Fish  and  Wildlife 

88. *  Construction  of  six  salmon  hatcheries  or  equivalent, 

89. *  Development  of  130  acres  of  rearing  facilities. 

90. *  Development  of  2 miles  of  spawning  channel. 

Programs  2000-2020 
Water  Quality  Control 

p.  Continue  water  quality  surveillance  program. 

Flood  Control 

q.  Continue  flood  plain  management  program. 


Watershed  Management 

r.  Provide  technical  assistance  for  on-farm  and  other  private 
practices. 

s.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

t.  Continue  fish  and  wildlife  programs 


on  Figure  2 


ALTERNATIVE  B 

Alternative  B is  the  same  .is  Alternative  A 
except  tm  Hood  control,  powei  and  recreation 
features  I lood  control  leatures  differ  in  both  the 
earlv  action  and  long-range  phases  ol  the  Plan,  with 
the  1 owei  Sauk  storage  protect  omitted  from  long- 
range  consideration  in  Alternative  li.  Ilydioeleclnc 
power  development  as  a put  pose  ol  the  l.owei  Sauk 
project  also  is  excluded.  Recreation  leatures  only 
dit lor  with  regard  to  the  inclusion  in  Alternative  B of 
designated  portions  of  tire  Skagit  River  and  tribu- 
taries in  a National  Wild  and  Scenic  Rivers  system. 
Only  the  Hood  control  and  recreation  features  ol 
Alternative  B are  discussed  in  the  following  section. 

Early  Action,  1970-1980 

During  this  period  100,000  acre-feet  of  flood 
control  storage  would  be  obtained  by  changing  the 
operation  of  the  l:pper  Baker  project.  The  Avon 
By  pass  also  would  be  constructed  in  conjunction  with 
downstream  levee  and  channel  improvements.  The 
Bypass  would  be  si/ed  lor  a flow  ol  100.000  cts 
under  Alternative  B.  A levee  would  be  constructed  at 
Nookachamps  ( reek  before  10X0.  f lood  plain  man- 
agement In  land  use  zoning  of  lands  would  control 
development  in  the  flood  plain  consistent  with  the 
levels  of  flood  protection,  f loodproofing  and  warning 
sv  stems  also  would  be  implemented.  These  measures 


would  contribute  significantly  to  the  reduction  ol 
future  Hood  damages  and  are  relied  upon  to  laige 
measinc  in  Alternative  B to  reduce  Inline  flood 
damages  above  Sedro  Woolley. 

About  165  miles  of  the  Skagit  River  and 
tributaries  would  be  classified  as  "Recreational 
Rivets'*  m the  National  Wild  and  Scenic  Rivers 
sys  lent. 

I able  5 summarizes  all  the  elements  of 
Alternative  It.  showing  the  benefits  and  costs  loi  the 
early  action  portion  of  the  Plan,  and  provides  a 
summary  of  investment  costs  by  water  resource 
functions  for  the  entire  50-year  period  ending  in 
2020.  The  early  action  portion  ol  the  Plan  includes 
programs  amounting  to  $88,414,000  and  projects 
costing  $117,185,000  for  a total  investment  of 
$205,500,000.  Program  and  project  investment  costs 
lor  the  10X0-2000  period  amount  to  $205,005,000 
and  for  the  2000-2020  period  S246.X50.000.  A total 
50-year  investment  amounts  to  $656,334,000  for 
Alternative  B. 


SEQUENCE  OF  DEVELOPMENT 
ALTERNATIVE  B 

The  projects  and  programs  of  Alternative  B are 
shown  in  Table  4 with  projects  identified  on  figure  2. 
Elements  differing  with  Alternative  A are  noted. 
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TABLE  5.  Comprehensive  Plan,  Alternative  B,  Skagit  Samish  Basins 


c _ 

% * o 

o — O co 

CO 

n o in  tN  co  o ^ in  g ^ o-  co 

I s8 

^ in  o in 

Cm  rr  O 

*7  'J  CO  CN  C)  CO  CO  CO  ID  Cl  CO  Cm 

| u 5 

•“  O 

8 

CO  •—  CO*  oo  *■  to  O CO  CO  Cl  CO 

ci  cm  — cn  — m «—  <r  in 

CM  «- 

00 

I ^ 

<o|  C O 
a vr  Q 
|l  CD  2 O 
< V> 

w 


5 * o 

I S§ 

~ ° <n 


O CC  CO 
CN  O *- 

rr  — n 


O CO  (D  O 
to  CO  CN  o 

CO  *—  CN  CN 


O sT>  to  CO 
Cl  *“  in  in 
»-  if)  CM 


E 

0) 

S’ 


O)  t c 
C n 5 

5 3 'i 

c 2 ° 
° « 2 
2 a. 


E E 

re  re 
§•  §■ 


81  <S 


!?  £ 

_ C .= 

o * p ^ 

1 5 * ? 

<J  £ 3?  °- 


O £ -C  o 
— ^ - K 

LL  > U- 


iO  in  o o 
o co  in  o 
ci  o n o 

O CO  TJ 


o ci  o 
o co  co 

Cl  Cl  w 


O I"*  — 

in  *-  co 
O O'  co 


o o o o 


o o o 

o co  o CO 

O r*»  ^ 

m «- 


CO  Cl  co 

O Tj- 

m *- 


O O CN  oo 

ry 

9 O Cl 


o m o 
cm  o m 
co  »—  v— 


5!  $ 

3 D 


re  nj 

3 S 

"o  a- 

5 « 

o 

6 10 


* & 
3 D 

a;  5 

<TJ  (XJ 

5 § 

■C  a* 
c & 
o t: 
O in 


E 5 


? | 
I o 

Z o 
in 


2 E 
U in 


E 


5 ^ 


a ~ 


o 

in 

co 


CO 

10 

o' 


CO 

in' 


9 TJ 


^ U w U >> 

j?  ° ° — 


O 

■D 


E c ~ c r 


5 D 

. «j 

qj  Si 


; 5 g 


E 

0> 

f 


i S 


a 

z 


O ^ 

S 5 

o ? 

CM  O -C 

I I ^ 

n 9 * 


O 


» 

o 


<J 

3 


o 

K 


V 

u 

T3 


I 2 

S'  - 

m * 

E § 

5 y 

ill 

i w 

a £ o 

<u  ~ **"" 

£ c £ 


§ 5 


i 

& 


O 

z 


I 


re  O 

¥ 5 


A-Cl 


Average  annual  benefits  assumed  equal  to  average  annual  costs 


STILLAGUAMISH  BASIN 


SUMMARY  OF  PLAN 

Early  Action,  1970  1980 

During  tli is  period  ground  water  resources 
would  continue  to  supply  Arlington.  Stanwood.  and 
rural  communities.  Minor  use  ot  surface  waters  for 
rural  and  individual  system  is  expected. 

About  4.000  acres  of  cropland  would  be  placed 
under  irrigation  with  water  supplied  by  individual 
farmers  from  both  surface  and  ground  sources.  All 
development  would  be  by  individuals  utilizing  the 
most  economical  means  available. 

Compliance  with  Washington  State  water  qual- 
ity standards  would  be  obtained  through  installation 
of  adequate  collection  and  treatment  facilities  by  a 
number  of  communities  and  cities  in  the  Basin.  The 
food  processing  industry  would  provide  adequate 
means  of  waste  disposal  either  through  use  of 
municipal  facilities  or  land  disposal.  A water  quality 
surveillance  program  would  be  expanded  in  order  to 
provide  an  adequate  monitoring  system  with  sampling 
stations  on  marine  and  fresh  water. 

No  commercial  navigation  needs  are  projected 
for  the  Stillaguamish  Basin.  The  extensive  tidelands  in 
Port  Susan  and  the  shoaled  condition  ol  the  Stilla- 
guamish River  at  Stanwood  make  development  of 
small  boat  basins  within  the  Basin  impracticable 
under  present  conditions.  Accordingly,  small  boat 
moorage  needs  of  the  Stillaguamish  Basin  would  be 
met  in  the  Skagit-Samish  Basins. 

I’owei  needs  for  the  Basin  would  be  satisfied  by 
the  Northwest  Regional  system  which  is  discussed 
under  Power  in  the  Area  portion  of  this  Report. 

A Hood  control  project  to  straighten  and 
enlarge  the  Stillaguainish-Hat  Slough  channel  below 
Silvana  in  connection  with  levees  is  planned.  A levee 
north  ot  Stanwood  is  recommended  to  provide 
protection  from  Hooding  in  the  Skagit  Basin.  These 
improvements  would  provide  100-year  protection  for 
7.400  acres  of  land.  Hood  plain  management  would 
provide  an  effective  means  of  reducing  future  flood 
damages  through  land  use  zoning  of  lands  in  the  Hood 
plain  consistent  with  the  levels  of  Hood  protection 
provided.  I loodprooling  and  warning  systems  also 
would  be  implemented.  These  measures  would  con- 
tribute significantly  to  the  reduction  of  future  flood 
damages. 

Two  small  watershed  multiple-purpose  projects 


are  planned  for  implementation  during  this  period  lo 
achieve  lloodwater  damage  reduction  and  install 
water  management  measures,  together  with  protec- 
tion and  rehabilitation  ot  watershed  lands.  These 
projects  contain  structural  measures  such  as  stabilized 
channels,  dikes  on  the  Stillaguamish,  and  outlet 
control  structures.  Upgrading  of  existing  facilities  and 
more  intensive  application  of  recurring  and  nonre- 
curring land  treatment  practices  would  be  required 
throughout  the  Basin.  Soil  and  water  conservation 
programs  which  offer  technical  assistance  and  finan- 
cial participation  would  be  continued. 

Campgrounds,  picnic  areas,  beaches,  and  boat 
launching  ramps  would  be  developed  on  existing 
public  lands  together  with  the  acquisition  ol  addi- 
tional land  and  water  areas  to  satisfy  recreational 
needs.  Additional  land  and  water  areas  would  be 
acquired  along  the  Puget  Sound  shoreline  to  provide 
marine  parks.  About  40  recreation  sites  are  planned 
for  expansion  or  development  before  I'fXO. 

Land  acquisition,  access  easements  and  fish  and 
wildlife  enhancement  projects  would  be  undertaken 
to  increase  the  opportunities  foi  this  form  of  outdoor 
recreation.  Additional  fish  hatcheries  would  be  con- 
structed for  both  resident  and  migratory  fish  together 
with  rearing  ponds,  spawning  channels  and  fish 
passage  improvements  on  the  South  fork  ol  the 
Stillaguamish  River.  Cross-sections  ol  the  streams 
would  be  surveyed  during  this  period  to  determine 
the  minimum  and  optimum  streamflows  required  for 
fish  production.  These  cross-sectional  surveys  may 
show  further  studies  of  new  projects  to  be  warranted. 

Long-Range,  1980  2020 

Atlington.  Stanwood  and  other  small  itiral 
communities  within  the  Basin  would  continue  tv' 
develop  ground  water  to  sattslv  then  needs  to  7070. 
A limited  amount  ol  surface  watet  would  be  utilized 
by  rural  consumers. 

An  additional  4.000  acres  ol  land  would  be 
placed  under  irrigation  with  watei  supplied  by  indi- 
vidual farmeis  from  both  ground  and  surface  sources. 

I x ist mg  sewerage  treatment  and  collection 
facilities  would  be  expanded  commensurate  with  the 
growth  in  population  and  induxtiial  development  to 
insure  that  the  Stale  water  quality  staudaids  ate 
continually  met.  I he  water  quality  surveillance  pi  11- 
gram  would  be  maintained 
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As  in  tlu*  early  action  program,  no  commercial 
navigation  needs  have  been  projected  lor  the  Basin. 
Shorelands  are  unsuitable  for  small  boat  harbors.  Tills 
need  would  he  fulfilled  in  the  Skagit -Satnish  Basins. 

Power  development  would  probably  include 
puntped-stoi age  at  a number  ol  the  potential  sites 
within  the  Basin.  Oil  or  gas-lueled  steam  electric 
plants  also  may  he  located  during  this  period  to  meet 
short-time  peaking  requirements.  Development  ol 
nuclear  electric  generating  plants  may  occur  hut 
specific  sites  have  not  been  determined  and  would  be 
dependent  upon  future  studies  that  considered  shore- 
line characteristics,  nearness  to  major  load  centers 
and  impacts  on  the  environment. 

The  only  additional  flood  control  structures 
envisioned  after  ll>M)  would  be  a construction  ol 
levees  to  provide  25-year  flood  protection  for  4,000 
acres  of  land  between  Arlington  and  Silvana.  Flood 
plain  management  would  be  continued  with  zoning 
being  required  to  guide  future  development  and 
prevent  unwarranted  development  in  the  flood  plain. 

Sin  additional  multiple -purpose  projects  would 
he  undertaken  to  satisfy  watershed  management 
needs  in  this  time  period.  In  addition  to  the  structural 
measures  provided  by  these  projects,  a significant 
program  ol  technical  assistance,  land  treatment,  and 
water  management  would  be  continued  and  enlarged. 

Additional  development  of  campgrounds,  pic- 


nic areas,  and  other  recreation  facilities  would  be 
undertaken  after  l‘>80  at  nearly  100  sites  throughout 
the  Basin,  on  public  lands  as  well  as  private  lands  with 
both  public  and  private  sectors  participating  in  the 
providing  of  recreational  facilities.  Ibe  South  and 
North  Forks  ol  the  Stillaguamish  River  may  he 
included  in  a State  system  ot  scenic  and  recreational 
rivers  for  public  use. 

Further  fishing  opportunities  would  he  pro- 
vided through  anadromous  and  resident  lisli  enhance- 
ment measures.  A number  of  tish  passage  improve- 
ments are  planned  during  the  long-range  period  as 
well  as  additional  spawning  habitat  development. 
Wildlife  preservation  and  enhancement  programs  be- 
gun prior  to  1980  would  be  continued. 

Table  6 summarizes  the  Stillaguamish  Basin 
elements  of  the  Comprehensive  Plan,  showing  the 
benefits  and  costs  for  the  early  action  portion  of  the 
Plan,  and  provides  a summary  of  investment  costs  by 
water  resource  functions  for  the  entire  50-year  period 
ending  in  2020.  The  early  action  portion  of  the  Plan 
includes  programs  amounting  to  S20.058.000  and 
projects  costing  S57.040.000  lot  a total  investment 
of  Sb6.087.000.  Program  and  project  investment 
costs  lor  the  1080-2000  period  amount  to 
S 70.526.000  and  for  the  2000-2020  period. 
S85.507.000:  for  a total  50-year  investment  of 
S 2 22. 8 20 .000. 
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TABLE  6 Comprehensive  Plan,  Stillaguamish  Basin 
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Average  annual  benefits  assumed  equal  to  average  annual  costs. 


SEQUENCE  OF  DEVELOPMENT 


Ilk-  pn>|ivt'  anil  progianis  arc  sununaii/ed  in  I able  7 In  lime  periods  Hie  project  numbers  identify 
lealurv' ' ’ll  I iciiic  : 

TABLE  7 Future  projects  and  programs,  Stillaguamish  Basin 


PROJECTS  PRIOR  TO  1980 


Municipal  and  Industrial  Water  Supply 

14/ 

V Increase  of  transmission  capacity  of  Arlington,  Stan-  15- * 
wood.  Granite  Falls  and  rural  communities.  16  * 

17 

Irrigation  jg  • 

19/ 

2/  Installation  of  individual  farm  irrigation  pumping  and 

sprinkler  systems  (private).  20/ 


21. 

Water  Quality  Control 

22/ 

3.  Expansion  of  treatment,  disinfection  and  sewage  23. 
interception  facilities-Stanwood,  Arlington  and 

Granite  Falls 

Flood  Control 


4.  Construction  of  levees-Stanwood. 

Watershed  Management 

5.  Sma:  watershed  multiple-purpose  project- Lower 

Stillaguamish. 

6 Sn-.a-i  watershed  multiple-purpose  project-Church 

Creek 

Recreation 

7.  Development  of  one  recreation  site  at  mouth  of 
Stillaguamish  River 

8.  Development  of  one  recreation  site  in  this  vicinity 

9.  Development  of  three  recreation  sites  along  Stilla- 
guamish River  from  mouth  to  Arlington 

10.  Development  of  two  recreation  sites  along  Pilchuck 
Creek  from  mouth  to  Cavanaugh  Lake 

1 1 Development  of  four  recreation  sites  along  North  Fork 
of  Stillaguamish  River  from  Arlington  to  National 
Forest 

12  Development  of  four  recreation  sites  along  the  South 
Fork  of  the  Stillaguamish  River  from  Arlington  to  the 
National  Forest. 

13.  Development  of  20  recreation  sites  in  the  National 
Forest. 


Fish  and  Wildlife 

Acquisition  and  development  of  access  to  four  lakes. 
Acquisition  of  50  miles  of  streambank  access 
Acquisition  and  development  of  four  salt  water  access 
areas. 

Enlargement  of  Little  and  Twin  Lakes 

Construction  of  a trout  hatchery  to  stock  lakes. 
Construction  of  addition  to  existing  steelhead  and 
searun  cutthroat  trout  rearing  complex 
Construction  of  a game  fish  hatchery. 

Acquisition  and  development  of  waterfowl  habitat  on 
Hat  Slough. 

Enlargement  of  existing  pheasant  game  farm. 
Construction  of  modifications  to  existing  fish  passage 
facility  at  Granite  Falls. 

Correction  of  clay  slides  in  North  and  South  For1"  of 
Stillaguamish  River 

PROGRAMS  PRIOR  TO  1980 
Water  Quality  Control 

Establish  and  operate  water  quality  surveillance 
stations  at  key  salt  and  fresh  water  locat.ons  and 
prepare  comprehensive  sewerage  plan  for  the  Basin. 

Flood  Control 


b.  Establish  and  administer  county-wide  flood  plain 
zoning  measures  under  flood  plain  management  pro- 
gram (county-city  responsibility  understate  law  using 
Federal  flood  plain  information). 

Watershed  Management 


c.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

d.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

Fish  and  Wildlife 

e.  Develop  fish  disease  controls  and  new  toxicants. 

f.  Develop  lake  fertilization  techniques. 

g.  Perform  cross-section  surveys  of  streams. 


Not  shown  on  F igure  3 


TABLE  7.  Future  projects  and  programs,  Stillaguamish  Basin  (Cont'd) 


h.  Make  wildlife  population  analysis  and  timbcrland 
management  practices  studies,  develop  habitat 
improvement  techniques  and  an  education  program  on 
proper  game  hunting  concepts  and  begin  a program 
with  land  owners  for  game  habitat  retention  and 
hunter  access. 

».  Locate,  survey,  and  mark  boundaries  of  all  State- 
owned  second  class  tidelands  in  the  Basin.  Take  steps 
to  reserve  all  such  lands  for  public  use  except  as 
required  for  specific  circumstances, 
j.  Perform  an  inventory  of  shellfish  stocks  and  recrea- 
tional use  of  tidelands 


PROJECTS  1980  2000 
Municipal  and  Industrial  Water  Supply 

25.  Increase  of  transmission  capacity  of  Arlington,  Stan- 
wood.  Granite  Falls  and  rural  communities. 

Irrigation 

26*  Construction  of  individual  farm  irrigation  pumping 
and  sprinkler  systems  (private!. 

Water  Quality  Control 

27.*  Expansion  of  treatment,  disinfection  and  sewage 
interception  facilities-Stanwood,  Arlington  and 
Granite  Falls. 

Flood  Control 

28  Improvement  of  levee  Silvana  to  Arlington. 

29  Improvement  of  floodway -Silvana  to  Arlington. 

Watershed  Management 

30.  Small  watershed  multiple  purpose  project -Pilchuck 
Creek 

31.  Small  watershed  multiple  purpose  project-Lower 
Stillaguamish  River 

32.  Small  watershed  multiple-purpose  protect -Church 
Creek 

Recreation 

33.  Development  of  one  recreation  site  at  mouth  of 
Stillaguamish  River. 


34.  Development  of  one  recreation  site  at  Cavunaugr. 
Lake. 

35.  Development  of  two  recreation  sites  along  Pilchuck 
Creek  from  mouth  to  Cavanaugh  Lake. 

36.  Development  of  three  recreation  sites  along  the 
Stillaguamish  River  from  mouth  to  Arlington 

37.  Development  of  five  recreation  sites  along  the  North 
Fork  of  the  Stillaguamish  River  from  Arlington  to 
National  Forest. 

38.  Development  of  four  recreation  s.tes  along  the  South 
Fork  of  the  Stillaguamish  River  from  Arlington  to 
National  Forest. 

39.  Development  of  one  recreation  site  in  this  vicinity 

40.  Development  of  25  recreation  sites  in  the  National 
Forest. 

Fish  and  Wildlife 

41.  Construction  of  a fish  passage  facility  on  Pilchuck 
Creek. 

42.  Construction  of  a fish  passage  facility  on  Canyon 
Creek. 

43. *  Construction  of  10  acres  of  rearing  ponds. 

44. *  Construction  of  a salmon  hatchery 

45. #  Construction  of  one  salmon  spawning  channel. 

46. *  Develop  access  and  parking  facilities  to  all  State 

owned  beaches. 


PROGRAMS  1980-2000 


Water  Quality  Control 

^ Continue  water  quality  monitoring,  evaluation  and 
control  program. 

Flood  Control 

l.  Continue  flood  plain  management  program. 

Watershed  Management 

m.  Provide  technical  assistance  to  on-farm  and  other 
private  practices. 

n.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Pith  and  Wildlife 

o.  Continue  fish  and  wildlife  programs. 

p.  Improve  beaches  for  clam  culture. 


•Not  shown  on  F igure  3 
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NOTE:  Potential  nuclear  power  and  pumped-fttorage 
sites  are  not  shown.  See  Appendix  IX,  Power. 
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STILLAGUAMiSH  BASIN 


ITEMS  NOT  SHOWN  ON  MAP 

Rural  and  tmall  community  water  supply  projects 

Irngobfe  land t and  private  irrigation  developments  • 

Terminal  and  water  transport  oriented 
mduttrial  landi  * 

Small  watershed  boundaries  * 

Scenic  highway  and  potential  recreotion 
river  segments 


FIGURE  3.  Comprehensive  Plan  Elements 


Fish  and  wildlife  projects  yet  to  be  sited 
• See  lunctionol  oppendi*  for  location  maps 


TABLE  7.  Future  protects  and  programs,  Stillagumaish  Basin  (Cont'd) 


PROJECTS  2000  2020 


Municipal  and  Industrial  Water  Supply 

47.  Expansion  of  water  supply  transmission  lines  at 
Arlington,  Stanwood,  Granite  Falls  and  rural  com- 
munities. 

Water  Quality  Control 

48. *  Expansion  of  treatment,  disinfection  and  sewage 

interception  facilities— Stanwood,  Arlington  and 
Granite  Falls. 

Watershed  Management 


49.  Small  watershed  multiple-purpose  project— North  Fork 
Stillaguamish  River. 

50.  Small  watershed  multiple-purpose  project-South  Fork 
Stillaguamish  River. 

51.  Small  watershed  multiple-purpose  project-Jim  Creek. 
Recreation 

52.  Development  of  two  recreation  sites  along  Pilchuck 
Creek  from  mouth  to  Cavanaugh  Lake. 

53.  Development  of  three  recreation  sites  along  Stilla- 
guamish River  from  mouth  to  Arlington. 

54.  Development  of  seven  recreation  sites  along  North 
Fork  of  Stillaguamish  River  from  Arlington  to 
National  Forest. 

•Not  shown  on  Figure  3 


65.  Development  of  five  recreation  s:tes  along  South  Fork 
of  Stillaguamish  River  from  Arlington  to  National 
Forest. 

56.  Development  of  two  recreation  sites  in  this  vic.r.ity. 

57.  Development  of  one  recreation  site  m this  vicinity. 

58.  Development  of  35  recreation  sites  in  National  Forest. 

Fish  and  Wildlife 

59. *  Construction  of  three  salmon  hatcheries. 

60.  # Construction  of  15  acres  of  salmon  rearing  facilities. 

61. *  Construction  of  1 mile  of  salmon  spawning  channel. 

PROGRAMS  20002020 
Water  Quality  Control 

q.  Continue  water  quality  monitoring,  evaluation  and 
control  program. 

Flood  Control 

r.  Continue  flood  plain  management  program. 

Watershed  Management 

s.  Provide  technical  assistance  to  on-farm  and  other 
private  practices. 

t.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

u.  Continue  fish  and  wildlife  programs. 
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WHIDBEY-CAMANO  ISLANDS 


SUMMARY  OF  PLAN 

1970  2020 

The  early  action  program  emphasizes  construc- 
tion of  water  supply  facilities  for  Whidbey  Island, 
additional  treatment  and  sewers  for  both  Islands, 
acquisition  of  land  and  construction  of  recreation 
facilities,  new  boat  harbors  and  moorages,  and  obtain- 
ing access  to  areas  for  fishing  and  hunting  uses. 

To  meet  the  future  water  supply  needs  for 
Whidbey  Island,  treated  water  would  be  purchased 
from  the  city  of  Anacortes  for  north  Whidbey  Island, 
and  from  the  city  of  Everett  for  the  southern  part  of 
the  Island.  The  water  for  north  Whidbey  would  be 
obtained  near  Deans  Corner  on  Fidalgo  Island  and 
conveyed  by  pipeline  to  Whidbey  Island  by  crossing 
on  Deception  Pass  Bridge.  The  water  would  be  piped 
to  distribution  centers  at  Oak  Harbor,  Coupeville,  and 
Greenbank.  The  water  from  Everett  would  cross 
Possession  Sound  via  the  new  bridge  and  piped  to 
distribution  centers  at  Clinton  and  Bay  View. 

Individual  municipal  distribution  systems 
would  connect  to  the  transmission  line  or  at  the 
distribution  centers.  Tire  distribution  system  costs  are 
not  included  in  the  plan  for  Whidbey  Island. 

Cantano  Island's  future  water  supply,  which 
would  be  needed  after  1980.  would  be  diverted  from 
the  Stiilaguamish  River  near  Silvana  and  conveyed  to 
a distribution  reservoir  near  Kristoferson  Lake  on 
Catnano  Island.  A water  treatment  plant  would  be 
included  as  a part  of  the  water  supply  plan  for 
Catnano  Island. 

To  comply  with  the  Washington  State  water 
quality  standards,  the  cities  of  Oak  Harbor.  Coupe- 
ville. Langley,  and  Penn  Cove  should  provide  second- 
ary treatment  facilities,  disinfection  facilities,  and 
adequate  marine  discharge  outfalls  for  optimum 
dispersion.  Sewer  districts  would  need  to  be  estab- 
lished and  sewers  constructed  throughout  the  Islands 
to  intercept  septic  tank  effluent  and  prevent  beach 
and  marine  water  contamination.  Water  quality  sur- 
veillance is  an  essential  element  of  the  water  quality 
program.  Stations  should  be  established  on  Catnano 
Head,  Port  Susan.  Gedney  Island.  Holmes  Harbor. 
Crescent  Harbor.  Strawberry  Point  and  Skagit  Island. 

There  should  be  nine  new  small  boat  harbors 
established  to  2020  providing  over  14,300  wet 
moorages  and  140  boat  launching  lanes.  Three 


harbors  with  2.3(H)  wet  moorages  should  he  con- 
structed prior  to  1 980.  These  facilities  would  meet 
the  needs  ol  Whidbey  and  Catnano  Islands  in  addition 
to  part  of  the  needs  ol  the  Stiilaguamish  and 
Cedar-Green  Basins. 

The  early  action  plan  lot  watershed  manage- 
ment includes  upgrading  of  existing  facilities  and 
more  intensive  application  of  recurring  and  non- 
recurring land  treatment  practices.  Ongoing  water- 
shed management  programs  which  provide  some 
degree  of  technical  assistance  and  financial  partici- 
pation would  be  continued.  After  1980.  four  small 
watershed  projects  for  floodwatei  damage  prevention, 
rehabilitation  and  protection  of  watershed  lands,  and 
water  management,  would  be  installed,  while  pro- 
grams would  be  continued  and  in  many  cases  accel- 
erated. 

The  recreational  plan  envisions  facilities  pro- 
vided on  365  acres  of  lands  by  1980.  1 .2 1 0 acres  by 
2000,  and  2,580  acres  by  2020.  To  meet  the  needs  ol 
the  1980  recreationists  would  require  large  invest- 
ments of  which  over  one-third  would  be  for  pur- 
chasing land,  principally  salt  water  beach  areas  and 
beach  access.  A coordinated  development  plan  would 
be  established  between  Federal,  State  and  local 
governmental  bodies  to  acquire  land  and  develop 
facilities  in  an  orderly  arrangement  to  meet  the 
demands  after  1980. 

To  meet  the  early  action  objectives  of  fish  and 
wildlife  would  require  acquisition  of  additional  land 
locations  throughout  the  Islands  for  public  access. 
These  lands  would  be  in  addition  to  those  needed  by 
recreation.  Miller  Lake  would  be  enlarged  for  public 
fishing,  Whidbey  Island  game  farm  would  be  in- 
creased in  size,  and  a 5-acre  controlled  rearing 
impoundment  would  be  developed  for  salmon  pro- 
duction. Fish  and  wildlife  programs  to  enhance 
shellfish  production,  develop  marine  water  rearing 
areas,  and  acquire  additional  lands  for  waterfowl  and 
upland  game  habitat  are  included. 

The  possibilities  of  a nuclear  power  site  being 
located  on  Whidbey  Island  are  good  since  it  is  located 
near  the  present  and  projected  main  load  centers  and 
has  an  abundance  of  offshore  cooling  waters.  Four 
potential  sites  on  Whidbey  Island,  each  capable  ol 
supporting  several  power  complexes,  were  studied. 
One  ol  the  areas  on  Whidbey  Island  could  support  at 
least  three  2.0(H)  tttw  nuclear-electric  plants  by  the 
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year  2000.  Further  studies  are  required  that  consider 
shoreline  characteristics,  nearness  to  major  load 
centers  and  impacts  on  the  natural  environment 
before  a final  decision  can  be  made  on  plant 
locations. 

The  early  action  plan  includes  programs 
amounting  to  $16,531,000  and  projects  costing 
542,530.000  for  a total  investment  of  $59,061,000. 


Program  and  project  investment  costs  for  the 
1980-2000  period  amount  to  $64,810,000  and  for 
the  2000-2020  period  $82,876,000  for  a total 
50-year  investment  of  $206,747,000. 

Table  8 shows  all  elements  and  the  attendant 
costs.  The  output  of  the  programs  are  complementary 
to  the  listed  project  facilities. 
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SEQUENCE  OF  DEVELOPMENT 


I In-  projects  and  programs  of  tire  Comprehensive  Plan  are  summarized  in  Table  9 by  time  period.  The 
project  numbers  identify  features  on  Figure  4. 

TABLE  9.  Future  projects  and  programs,  Whidbey-Camano  Islands 


PROJECTS  PRIOR  TO  1980 

Proiect 

No. 

Municipal  and  Industrial  Water  Supply 

1.  Construct  water  supply  pipeline  for  north  Whidbey 
Island  from  Deans  Corner  to  Greenbank. 

2.  Construct  water  supply  pipeline  for  south  Whidbey 
Island  from  the  city  of  Everett  to  Bay  View. 

3. #  Enlarge  the  small  and  rural  community  municipal  and 

water  supply  transmission  systems. 

Water  Quality  Control 

4.  Provide  secondary  treatment  facilities  with  disinfec- 
tion, and  an  adequate  outfall  at  Oak  Harbor. 

5.  Provide  secondary  treatment  and  disinfection  facilities 
with  adequate  outfall  at  the  Seaplane  Base  near  Oak 
Harbor. 

6.  Provide  secondary  treatment  and  disinfection  facilities 
with  adequate  outfall  at  Coupeville,  Langley  and  the 
Penn  Cove  Sewer  District. 

7*  Improvement  of  waste  collection  facilities  for  recrea- 
tion developments  including  small  boat  harbors. 

Navigation 

8.  Small  boat  harbor  development-Oak  Harbor.  Phase  I. 

9.  Small  boat  harbor  development— Point  Partridge. 

9a.  Small  boat  harbor  development-Langley. 

Recreation 

10.  Development  of  a beach  recreation  site  north  of 
Dugvalla  Bay. 

11.  Development  of  an  urban  recreation  area  at  Oak 
Harbor. 

12.  Development  of  two  recreation  areas  in  Penn  Cove. 

13.  Development  of  a beach  recreation  area  south  of 
Coupeville. 

14.  Development  of  a beach  recreation  area  in  Admiralty 
Bay. 

15.  Development  of  a beach  recreation  area  near  Green- 

bank. 

16.  Development  of  a beach  recreation  area  near  Brush 
Point. 

17.  Development  of  a beach  recreation  area  in  Mutiny 
Bay. 

18.  Development  of  two  beach  recreation  areas  near 
Langley. 

•Project  or  program  not 


19.  Development  of  a recreational  area  near  Lone  Lake. 

20.  Development  of  a recreational  area  near  Deer  Lake. 

21.  Development  of  a recreational  area  at  Cultus  Bay. 

22.  Development  of  a recreation  area  near  Utsaladdy, 
Camano  Island. 

23.  Development  of  a beach  recreation  site  near  Triangle 
Cove,  Camano  Island. 

24.  Development  of  a beach  recreation  site  near  Eiger  Bay, 
Camano  Island. 

25.  Development  of  a beach  recreation  site  near  Camano 
Head,  Camano  Island. 

Fish  and  Wildlife 

26.  Acquire  and  develop  saltwater  access  near  Greenbank 
Beach. 

27.  Acquire  and  develop  saltwater  access  near  Bush  Point. 

28.  Acquire  and  develop  saltwater  access  near  Lagoon 
Point. 

29.  Acquire  and  develop  saltwater  access  near  Land  Point 
Manor. 

30.  Acquire  and  develop  fresh  water  access  at  Silver  Lake. 

31.  Enlarge  Miller  Lake. 

32.  # Develop  a salt  water  rearing  area. 

33. #  Increase  size  of  Whidbey  Island  Game  Farm. 

PROGRAMS  PRIOR  TO  1980 
Water  Quality  Control 

a. #  Establish  and  operate  water  quality  surveillance 

stations  at  key  salt  and  fresh  water  locations  and 
prepare  comprehensive  sewerage  plan  for  the  Islands. 

Watershed  Management 

b. #  Provide  technical  assistance  and  management  tor  State 

and  Federal  lands. 

c. *  Provide  technical  assistance  for  on-farm  and  other 

private  practices. 

Fish  and  Wildlife 

d. *  Conduct  lake  fertilization  studies. 

e. #  Educational  programs  on  the  use  of  wildlife  resources. 

f. #  Perform  an.  inventory  of  shellfish  stocks  and  recrea- 

tional use  of  tidelands. 

g. #  Acquire  title  or  easements  to  land  for  wildlife  habitat 

development  and  hunter  access. 


shown  on  Figure  4 


TABLE  9.  Future  projects  and  programs,  Whidbey-Camano  Islands  (Cont'd) 


PROJECTS  1980  2000 
Municipal  and  Industrial  Water  Supply 

55.® 

34  Construct  the  water  supply  pipeline  from  Stilla- 
guanush  River  to  Camano  Island. 

Water  Quality  Control 

35  Enlarge  and  expand  waste  treatment  and  sewer  facili- 
ties at  Oak  Harbor,  Coupeville,  Langley,  Greenbank 
and  Clinton. 

36.®  Provide  waste  treatment  facilities  at  recreation  devel- 
opments and  small  boat  harbors. 

Navigation 


37.  Enlargement  of  small  boat  harbor  development  at  Oak 
Harbor. 

38.  Construct  small  boat  harbor  development  at  Utsalady. 
Watershed  Management 

39.  Small  watershed  multiple-purpose  project  —North 
Whidbey  island. 

40.  Small  watershed  multiple-purpose  project  —Central 
Whidbey  Island. 

41.  Small  watershed  multiple-purpose  project  —South 
Whidbey  Island. 

42.  Small  watershed  multiple-purpose  project  —Camano 
Island. 

Recreation 

43.  Development  of  a recreation  area  near  Silver  Lake. 

44.  Development  of  two  recreation  areas  near  Crescent 
Harbor. 

45.  Development  of  a beach  recreation  area  near  Penn 
Cove 

46.  Development  of  a beach  recreation  area  near  Race 
Lagoon. 

47.  Development  of  two  beach  recreation  areas  near 

Greenbank. 

48  Development  of  a beach  recreation  area  near  Bush 
Point. 

49  Development  of  a beach  recreation  area  near  Mutiny 
Bay 

50.  Development  of  a beach  recreation  area  near  Lone 
Lake 

51.  Development  of  two  beach  recreation  areas  on  east 
side  Camano  Island. 

52.  Development  of  one  beach  recreation  area  near 

T riangle  Cove-Camano  Island. 

53.  Development  of  one  beach  recreation  area  on  Camano 
Island. 

54.  Development  of  two  beach  recreation  areas  on  east 
side  Camano  Island. 

•Project  or  program 


Fish  and  Wildlife 

Develop  additional  access  areas  arid  habitat  areas. 

PROGRAMS  1980-2000 
Water  Quality  Control 

h.  Continue  water  quality  monitoring , evaluation  and 
control  programs. 

Watershed  Management 

i.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

j.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

k.  Continue  fish  and  wildlife  programs. 

PROJECTS  2000-2020 
Water  Quality  Control 

56.  Enlarge  and  expand  waste  treatment  facilities  at  Oak 
Harbor,  Coupeville,  Greenbank,  Langley  and  Clinton. 

57. ®  Provide  waste  treatment  facilities  at  recreation  devel- 

opments and  small  boat  facilities. 

Navigation 

58.  Enlargement  of  the  small  boat  harbor  development— 
Utsalady. 

59.  Development  of  a small  boat  .. 'bor— Camanols. 

60.  Development  of  a small  boat  harbor— Dugualla  Bay. 

61.  Development  of  a small  boat  harbor— Coupeville. 

62.  Development  of  a small  boat  harbor-Useless  Bay. 

63.  Development  of  a small  boat  harbor-Cultus  Bay. 

Recreation 

64.  Development  of  three  beach  recreation  sites  south  of 
Ault  F icld. 

65.  Development  of  three  beach  recreation  sites  near 

Crescent  Harbor. 

66.  Development  of  three  beach  recredbon  sites  near  Penn 
Cove. 

67.  Development  of  three  beach  recreation  sites  near 

North  Bluff. 

68.  Development  of  three  beach  recreation  sites  near 

Lagoon  Point. 

69.  Development  of  three  beach  recreation  sites  near 

Stanwood. 

70.  Development  of  three  beach  recreation  sites  near  Eiger 
Bay. 

not  shown  on  Figure  4 
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NOTE:  Potential  nuclear  power  and  pumped-ttorage 
sites  are  not  shown.  See  Appendix  IX,  Power. 


FIGURE.  4.  Comprehensive  Plan  Elements 


TABLE  9.  Future  projects  and  programs,  W hidbey-Camano  Islands  (Cont') 


Fish  ,»nd  Wildlife 

71.*  Continue  developing  access,  marine  fish  facilities  and 
habitat  areas. 

PROGRAMS  2000  2020 

Water  Quality  Control 

*•  Continue  water  quality  monitoring,  evaluation  and 
control  programs. 


Watershed  Management 

m.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

n.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

o.  Continue  fish  and  wildlife  programs. 


•Project  or  program  not  shown  on  Figure  4 
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SNOHOMISH  BASIN 


SUMMARY  OF  PLAN 

Early  Action  1970  1980 

During  tins  period  municipal  and  industrial 
water  supple  needs  of  the  city  of  I verett  and  its 
service  area  would  he  satisfied  through  raising  of 
C'ulmback  Dam  on  the  Sultan  River.  Ground  water 
resources  would  continue  to  supply  small  and  rural 
communities  with  industry  also  continuing  to  meet  a 
portion  ot  its  water  requirements  hy  pumping  from 
the  Snohomish  River  or  one  of  its  sloughs. 

About  0.100  acres  of  cropland  would  he  placed 
under  irrigation  with  water  supplied  by  individual 
farmers  from  both  surface  and  ground  sources.  I his 
increase  would  be  offset  somewhat  by  4.100  acres  of 
land  winch  would  be  taken  out  of  crop  production 
and  put  to  higher  more  intensive  use. 

Compliance  with  Washington  State  water 
qualm  standards  would  be  obtained  through  instal- 
lation ot  adequate  collection  and  treatment  facilities 
In  a numbei  ot  communities  and  cities  in  the  Basin. 
Pulp  mills  would  remove  settleable  solids  from  mill 
effluents  prioi  to  discharge  and  would  install  ade- 
quate outfalls  and  diffusers  to  achieve  maximum 
dilution  and  dispersion  into  Puget  Sound.  A water 
quality  surveillance  program  would  be  expanded  in 
order  to  provide  an  adequate  monitoring  system  with 
sampling  stations  on  marine  and  fresh  water.  A 
comprehensive  sewerage  plan  would  he  developed  lor 
the  Basin. 

Navigation  needs  would  be  met  through  chan- 
nel deepening  projects  on  the  Last  Waterway  and  on 
the  Lower  Snohomish  River,  below  the  Highway  *>4 
Bridge.  These  channels  would  be  deepened  to  ac- 
commodate bulk  carriers  and  freighters.  Lands  found 
to  be  suitable  for  terminal  or  water  transport-oriented 
industrial  development  would  be  retained  tor  this 
purpose  to  insure  future  availability.  Development  ot 
the  Snohomish  River  delta  and  a dredge  till  in  Everett 
Harbor  would  begin  during  this  period  in  order  to 
provide  a basis  for  future  port  expansion.  Concurrent 
with  development  of  the  delta  open  spaces  and 
recreation  areas  would  be  set  aside  to  meet  environ- 
mental needs.  Wet  moorage  would  be  provided  for 
pleasure  boaters  through  the  construction  of  two 
small  boat  harbors  with  .1,1.10  moorage  slips. 

Power  needs  for  the  Basin  would  be  satisfied  by 
the  Northwest  Regional  system  which  is  discussed 
under  Power  in  the  Area  portion  ol  this  Report. 


Power  facilities  at  a multiple-purpose  stoiage  protect 
and  downstream  reregulating  dam  on  the  North  fork 
ol  the  Siioqualmie  Rivet  would  have  an  installed 
capacity  ol  BU.OOO  kilowatts  and  an  estimated  aver- 
age annual  energy  output  of  about  .12,000  kilowatts. 
These  projects  are  included  in  the  early  action 
portion  ol  the  Plan . 

Multiple-purpose  storage  projects  on  the  North 
and  Middle  Forks  of  the  Siioqualmie  River  would 
provide  significant  Hood  control  for  the  Siioqualmie 
River  Hood  plain.  The  projects  would  provide  a 
100-year  level  of  Hood  protection  along  the  Sno- 
qualmie  River  from  North  Bend  to  Siioqualmie  I alls, 
and  approximately  25-year  protection  from  Sno- 
qualmie  Falls  to  the  confluence  of  the  Skykomish 
River.  Flood  control  storage  provided  from  second 
stage  construction  of  Culmhack  Dam  on  the  Sultan 
River  would  enable  a 100-year  level  of  Hood  protec- 
tion along  the  lower  Sultan  River.  In  the  lower 
Snohomish  River  significant  contributions  to  Hood 
damage  reduction  would  result  from  both  the  Sno- 
quaJmie  and  Sultan  River  projects.  These  projects, 
together  with  the  setting  back  of  levees  at  French 
Creek  and  Marshland  drainage  districts  would  reduce 
the  frequency  of  winter  Hooding  of  the  districts  at  a 
current  reoccurrence  interval  of  once  every  2 to  4 
years  to  once  every  25  years.  As  the  Snohomish  River 
delta  is  developed  the  existing  natural  lloodways 
would  be  adpisted  by  enlarging  the  channel  capacity 
of  the  Snohomish  Rivei  and  its  sloughs  as  it  enters 
into  Possession  Sound  to  insure  100-year  level  of 
Hood  protection  for  these  industrial  developments. 
Flood  plain  management  would  provide  an  effective 
means  of  reducing  future  flood  damages  through  land 
use  zoning  of  lands  in  the  Hood  plain  consistent  with 
the  levels  of  protection  provided  and  aid  in  the 
retention  of  open  spaces  and  grcenhelts.  flood- 
proofing  and  warning  systems  would  also  be  imple- 
mented. These  measures  would  contribute  signifi- 
cantly to  the  reduction  of  future  Hood  damages  and 
are  relied  upon  to  a large  measure  in  the  Skykomish 
River  Basin. 

I wo  small  watershed  multiple-purpose  projects 
are  planned  lot  implementation  during  this  period  to 
achieve  tloodwater  damage  reduction  and  water 
management.  One  project  is  located  in  the  Patterson 
( reek  drainage  and  the  other  in  the  Snohomish 
Fstuary  These  projects  consist  of  stabilized  channels 
and  outlet  control  structures.  Important  eomple- 
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twins  io  the  watershed  management  projects  are  the 
programs  of  technical  assistance  and  management  and 
land  tieatnient  and  drainage. 

( ainpgiomids.  picnic  areas.  beaches.  and  boat 
launching  lamps  would  be  developed  on  existing 
public  lands  together  with  the  acquisition  ol  addi- 
tional land  and  water  areas  to  so t is t s recreational 
needs.  Recreation  sites  would  be  developed  as  part  ot 
the  multiple-purpose  storage  piojects  on  the  North 
and  Middle  hoiks  ol  the  Snoqnalmie  Rivet  Addi- 
tional l.inil  and  water  areas  would  be  acquired  along 
the  Puget  Sound  shoreline  to  provide  badly  needed 
marine  parks.  Ovei  IUO  recreation  areas  would  be 
expanded  or  developed  before  I ‘ISO. 

land  acquisition  including  public  access  and 
fish  and  wildlife  enhancement  projects  would  be 
undertaken  to  increase  the  opportunities  tor  tins 
form  of  outdoor  recreation.  Additional  fish  hutch- 
eues  would  be  constructed  for  both  resident  and 
migrators  fish  together  with  rearing  ponds,  spawning 
channels  and  fish  passage  improvements  including  a 
collection  and  transportation  facility  to  provide 
migratory  fish  access  upstream  from  the  2(s8-foot 
high  Snoqnalmie  Falls.  Low  flow  augmentation 
would  be  provided  from  the  North  and  Middle  Fork 
Snoquulnrie  multiple-purpose  storage  projects  and 
from  the  Sultan  River  project.  Important  cross- 
sectional  stream  surveys  would  be  undertaken  during 
tins  period  in  order  to  determine  the  minimum  arid 
optimum  stream  flows  required  for  fish  production. 
Subsequent  to  these  cross-sectional  surveys  further 
studies  of  new  projects  may  be  required  as  well  as 
reconsideration  of  the  operation  of  existing  projects. 

Long  Range,  1980  2020 

Fxpansiott  of  the  transmission  sy\  tent  from 
Fake  Chaplain  to  the  distribution  works  would  be 
necessary  as  well  as  the  development  of  an  additional 
water  supply  source  to  satisfy  the  Fverett  service  area 
water  supply  needs  through  the  sear  2020.  The  new 
source  would  he  the  Snohomish  River  with  .1  pump- 
ing and  treatment  plant  located  near  the  river 
upstream  from  tidal  influences.  I he  plant  together 
with  the  Sultan  system  would  provide  an  adequate 
source  of  water  to  meet  Fverett ’s  needs.  The  small 
and  rural  communities  would  he  supplied  from 
I veretl  and  the  Seattle  water  systems  with  some 
further  development  of  surface  water  in  the  lower 
Snohomish  River  by  industry  expected  tip  to  the  year 
2000. 

An  additional  5.200  acres  of  land  would  be 


placed  undei  irngation  dining  this  period  with  watci 
supplied  ptimaiily  from  the  Siioqualitne.  Skykotntsh. 
Snohomish  and  I’llelniek  Rivets  as  well  as  some 
ground  water  development  in  the  Snohomish  sub- 
basin. 

Fxisting  treatment  and  collection  lacilities 
would  he  expanded  commensurate  w ith  the  growth  in 
population  and  industrial  development  to  insure  that 
the  Stale  water  quality  standards  are  continually  met. 
1 he  water  quality  monitoring,  evaluation  and  control 
program  would  he  maintained. 

Further  development  ot  the  Snohomish  Delta  is 
envisioned  during  this  period  as  terminal  and  water 
transport-oriented  industrial  sites  would  be  required 
to  meet  the  navigation  needs  ol  the  Basin.  A 
continuous  dredge  operation  would  be  undertaken  to 
develop  new  lands  through  dredge  fill  as  the  ship 
channels  are  maintained.  Continuous  dredging  would 
be  required  in  order  to  maintain  these  channels  as  the 
silt  load  ol  the  Snohomish  River  is  extremely  high. 
Before  the  year  2020  the  ultimate  development  pf 
the  Snohomish  Delta  would  occur  with  ,1  self-main- 
taining floodway  connecting  the  Possession  Bay  and 
1-bey  Slough  where  the  slough  leaves  the  Snohomish 
River  at  about  river  mile  I I.  At  this  point  a control 
structure  would  be  constructed  and  the  Snohomish 
River  channel  from  river  mile  I I lo  its  mouth  would 
no  longer  have  the  silt  load  as  the  river  would  be 
diverted  through  the  flood  way.  This  channel  would 
be  deepened  to  20  feet  from  the  Highway  00  Bridge 
to  river  mile  10  and  from  the  mouth  of  the  river  to 
the  Highway  00  Bridge  the  channel  would  be  deep- 
ened to  4(>  feet.  A large  number  of  wet  moorages 
would  be  provided  through  public  small  boat  harbor 
projects  with  over  1 I of  these  projects  planned 
between  1 080  and  the  year  2020  to  supply  10,620 
moorages.  During  this  period  all  lands  that  were 
indicated  in  the  navigation  study  as  being  suitable  tor 
terminal  or  water  transport-oriented  industrial  de- 
velopment would  be  utilized  tor  this  purpose. 

Power  development  would  probably  include 
pumped-storage  at  a number  of  the  potential  sites 
within  the  Basin.  Oil  or  gas-fueled  steam  electric 
plants  may  also  be  located  during  this  period  to  meet 
short-time  peaking  requirements.  Development  ol 
nuclear  electric  generating  plants  may  occur  but 
specific  sites  have  not  been  determined  and  would  be 
dependent  upon  future  studies  that  considered  shore- 
line characteristics,  nearness  lo  major  load  centers 
and  impacts  on  the  environment. 

The  only  additional  flood  control  structures 
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envisioned  after  1980  would  be  levees  to  provide 
l()()-ycar  winter  Hood  protection  lor  the  communities 
ol  ( ainatinir.  Ciold  Bai,  Skykomish,  Sultan.  Monroe, 
and  Snohonusli  t hese  projects,  generally  would  be  a 
matter  ol  raising  existing  structures  to  heights  suf- 
ficient to  provide  the  100-year  protection,  flood 
plain  management  would  be  continued  with  /.oiling 
h\  the  two  counties  which  divide  the  Basin  being 
requued  to  guide  future  development  and  prevent 
unwarranted  development  in  the  Hood  plain.  Addi- 
tional lloodway  improvement  would  occur  in  the 
Snohomish  Delta  which  would  culminate  in  a self- 
maintaining  Hood  channel  from  approximately  river 
mile  I I near  the  head  of  f hey  Slough  to  the  mouth 
of  the  river,  flic  channel  would  be  straightened  and 
gradually  widen  as  it  approached  I’uget  Sound. 
Modification  ot  the  outlet  works  at  the  South  f ork 
ot  the  foil  River  storage  project  would  be  under- 
taken to  gain  some  incremental  Hood  control  at  the 
Snoqualmie  system. 

f urther  programs  and  projects  would  be  under- 
taken to  satisfy  watershed  management  needs.  These 
would  include  nine  projects  and  a significant  program 
of  technical  assistance  and  land  treatment  and  water 
management . 

Additional  development  of  campgrounds, 
picnic  areas,  and  other  recreation  tacilities  would  be 
undertaken  after  19X0  at  over  270  sites  throughout 
the  Basin,  on  public  lands  as  well  as  on  private  lands, 
with  both  public  and  private  sectors  participating  in 


the  providing  of  recreation  facilities.  The  recreation 
facilities  provided  at  the  North  and  Middle  fork 
Snoqualmie  projects  would  be  expanded  com- 
mensurate with  the  growth  in  recreation  use  d these 
reservoirs.  The  tributaries  of  the  Skykomisli  River 
may  be  included  in  a State  system  ol  scenic  and 
recreational  rivers  for  retention  in  a free-flowing  slate 
for  public  use.  Also.  Ihc  South  fork  of  the  Sno- 
qualmie and  the  Pilchuck  Rivers  could  be  included  m 
the  sy  s tem. 

Additional  fishing  opportunities  would  be  pro- 
vided through  anadromous  and  resident  fish  enhance- 
ment measures.  A number  of  tisli  passage  improve- 
ments are  planned  during  the  long-range  period  as 
well  as  additional  spawning  habitat  development. 
Wildlife  preservation  and  enhancement  programs 
begun  prior  to  19X0  would  be  continued. 

Table  10  summarizes  the  Snohomish  Basin 
elements  of  the  Comprehensive  Plan,  showing  the 
benefits  and  costs  for  the  early  action  portion  of  the 
Plan,  and  provides  a summary  ol  investment  costs  in 
water  resource  features  for  the  entire  50-year  period 
ending  in  2020.  The  early  action  portion  of  the  Plan 
includes  programs  amounting  to  $111,409,000  and 
projects  costing  $365,7X1.000  for  a total  investment 
of  $477,190,000.  Program  and  project  investment 
costs  for  the  1980-2000  period  amount  to 
S376.725.000  and  for  the  2000-2020  period. 
$378,905,000;  for  a total  50-year  investment  of 
$ 1 ,232,820.000. 
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TABLE  10  Comprehensive  Plan.  Snohomish  Basin 
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SEQUENCE  OF  DEVELOPMENT 


/he  project  and  program  ol  the  ( omprehensive  Plan  arc  summarized  in  Fable  1 1 by  period.  The  project 
numbers  identity  teaUireson  F igure  5. 

TABLE  11.  Future  projects  and  programs,  Snohomish  Basin 


Projects  Prior  to  1980 


Project 

No. 

Municipal  and  Industrial  Water  Supply 

1.  Water  supply  storage  for  Everett  second  stage  of 
Sultan  River  multiple-purpose  project  (Culmback 
Dam! 

2.  Improvement  of  water  supply  transmission  system 
by  constructing  second  tunnel  between  Sultan 
River  and  Lake  Chaplain  and  installing  additional 
pipelines- Everett. 

3. *  Expansion  of  small  and  rural  community  municipal 

and  industrial  water  supply  and  transmission  sys- 
tems. 

Increase  capacity  of  self -supplied  industrial  surface 
water  system. 

5.  Construction  of  diversion  dam  and  transmission 
facilities  on  North  Fork  Tolt  River— Seattle  (for 
Cedar  Green  Basins). 

Irrigation 

6. *  Installation  of  individual  farm  irrigation  pumping 

and  sprinkler  systems  (private). 

Water  Quality  Control 

'■  Installation  of  facilities  to  remove  all  settleable 
solids  from  mill  effluents  prior  to  discharge  with 
adequate  outfall  and  diffuser-pulp  mills  at 
Evprett 

8.  Expansion  of  secondary  treatment,  disinfection, 
and  sewage  interception  facilities  at  Everett. 

9.  Expansion  of  disinfection  facilities  at  Marysville. 

10.  Installation  of  collection  and  treatment  facilities  at 
Lake  Stevens. 

11.  Expansion  of  secondary  treatment  and  disinfection 
facilities  at  Snohomish. 

12.  Installation  of  sewage  interception  at  Snoqualmie. 

13.  Installation  of  secondary  treatment  facilities;  Mon- 
roe. Sultan,  Index,  North  Bend,  Snoqualmie  Falls, 
and  Granite  Falls. 

14. *  Improvement  of  waste  collection  facilities  for 

recreation  developments  including  small  boat  har- 
bors 

Navigation 

15.  Channel  improvement -East  Waterway. 

16.  Channel  improvement— Snohomish  River  Mile  0.0 
to  Highway  99  bridge  crossing. 


Project 

No. 

17.  Dredge  fill  of  Tract  Q and  portions  of  Smith  Island 
for  terminal  and  water-tran$jK>rt^>riented  industrial 
development. 

Small  boat  harbor  development-T ract  Q. 

19.  Small  boat  harbor  development-Meadowdale 

Power 

22.  Hydroelectric  power  installation-North  Fork  Sno- 
qualmie multiple-purpose  project. 

Flood  Control 

1.  Flood  control  storage— second  stage  of  Sultan 

River  multiple-purpose  project. 

20.  Modification  of  Snohomish  River  floodway  at 
mouth  of  river. 

21.  Setting  back  existing  levees  from  River  Mile  10.0 
to  River  Mile  18.5  of  Marsh  Land  and  French 
Creek  Drainage  Districts. 

22.  Flood  control  storage— North  Fork  Snoqualmie 

multiple-purpose  project. 

23.  Flood  control  storage-Middle  Fork  Snoqualmie 
multiple-purpose  project. 

Watershed  Management 

24.  Small  watershed  multiple-purpose  project— Snoho- 

mish River  Estuary. 

25.  Small  watershed  multiple-purpose  project— Patter- 

son Creek. 

Recreation 

22.  Installation  of  recreation  facilities  as  part  of  North 
Fork  Snoqualmie  multiple-purpose  project. 

23.  Installation  of  recreation  facilities  as  part  of  Middle 
Fork  Snoqualmie  multiple-purpose  project. 

26.  Development  of  two  recreation  sites  along  salt- 
water shoreline  from  northern  boundary  of  Basin 
to  mouth  of  Snohomish  River. 

27.  Development  of  four  recreation  sites  along  salt- 
water shoreline  from  southern  boundary  of  Basin 
to  mouth  of  Snohomish  River. 

28.  Development  of  three  recreation  sites. 

29.  Development  of  one  recreation  site. 

30.  Development  of  two  recreation  sites. 

31  Development  of  three  recreation  sites  along  Snoho- 
mish River  from  mouth  to  confluence  of  Skyko- 
mish  and  Snoqualmie  R /vers. 


• Projects  not  shown  on  Fiqure  5 
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TABLE  11.  Future  projects  and  programs,  Snohomish  Basin  (Cont'd) 


Project 

No. 

32. 

33. 

34. 

I. 

22. 

23. 

35. 

36. * 

37.  • 

38. * 

39. * 

40. * 

41. 

42. * 

43. 

44. 

45. * 

46. * 


b. 


Recreation  (Cont'd) 

Development  of  three  recreation  sites  alongSkyko- 
mish  River  from  mouth  to  National  Forest. 
Development  of  four  recreation  sites  along  Sno- 
qualmie  River  from  mouth  to  National  Forest. 
Development  of  60  recreation  sites  in  the  National 
Forest. 

Fish  and  Wildlife 

Low  flow  augmentation  and  flood  control -second 
stage  construction  of  Sultan  River  multiple 
purpose  project. 

Low  flow  augmentation  and  flood  control— North 
Fork  Snoqualmie  multiple-purpose  storage  project. 
Low  flow  augmentation  and  flood  control— Middle 
Fork  Snoqualmie  multiple-purpose  storage  protect. 
Construction  of  fish  trapping  facilities  to  collect 
and  haul  salmon  above  Snoqualmie  Falls. 
Construction  of  two  spawning  channels,  each  1 
mile  in  length. 

Acquisition  of  50  miles  of  streambank  access, 
development  of  boat  access  at  13  lakes  and 
enlargement  of  one  lake. 

Construction  ot  trout  hatchery  for  stocking  lakes. 
Correction  of  gravel  compaction  problems  in 
streams. 

Construction  of  steelhead  trout  rearing  ponds. 
Correction  of  clay  slides  in  Taylor  and  Snoqualmie 
Rivers. 

Construction  of  trout  hatchery  for  stocking 
streams. 

Acquisition  and  development  of  600  acres  of 
estuarine  habitat  on  Ebey  Island. 

Acquisition  and  development  of  640  acres  of 
band-tailed  pigeon  habitat  in  Pilchuck  River  drain- 
age. 

Acquisition  and  development  of  upland  bird  habi- 
tat. 

Construction  of  addition  to  existing  game  farm  to 
rear  8.000  pheasants  annually. 

PROGRAMS  PRIOR  TO  1980 

Water  Quality  Control 

Establish  and  operate  water  quality  surveillance 
stations  at  key  salt  and  fresh  water  locations  and 
prepare  comprehensive  sewerage  plan  for  the  Basin. 

Flood  Control 

Establish  and  administer  county-wide  flood  plain 
zoning  measures  under  flood  plain  management 
program. 

Watershed  Management 

Provide  technical  assistance  and  management  for 
State  and  Federal  lands. 


Provide  technical  assistance  for  on  farm  and  other 
private  practices. 

Fish  and  Wildlife 

Develop  lake  fertilization  techniques. 

Make  wildlife  population  analysis  and  timberland 
management  practices  studies,  develop  habitat  irr. 
provement  techniques  and  an  education  program 
on  proper  game  hunting  concepts,  and  be-gm  a 
program  with  land  owners  for  game  habitat  reten- 
tion and  hunter  access. 

Develop  fish  disease  controls  and  new  toxicants. 
Conduct  cross-sectional  stream  surveys  to  deter 
mine  minimum  and  optimum  streamflows  for  fish. 
Locate,  survey,  and  mark  boundaries  of  all  State 
owned  second  class  tidelands  in  the  Basm.  Take 
steps  to  reserve  all  such  lands  for  public  use  except 
as  required  for  specific  circumstances. 

Perform  an  inventory  of  shellfish  stocks  and 
recreational  use  of  tidelands. 

Projects  1980  to  2000 


Municipal  and  Industrial  Water  Supply 

Increase  of  transmission  capacity  of  Everett  water 

system. 

Construction  of  water  supply  pumping  and  treat- 
ment plant  off  Snohomish  R iver-Everett. 

Increase  storage  caoacity  of  North  Fork  Snoqual- 
mie River  project  and  install  transmission  lines- 
Seattle  (for  Cedar-Green  Basins). 

Installation  of  small  and  rural  community  munici- 
pal and  industrial  water  supply  transmission  lines 
from  Everett  and  Seattle  systems. 

Increase  of  capacity  of  self-supolied  industrial 
surface  water  system. 

Irrigation 

Construction  of  individual  farm  irrigation  pumping 
and  sprinkler  systems  (private). 

Water  Quality  Control 

Expansion  of  waste  treatment  and  interception 
facilities  for  municipalities,  industry,  and  recrea- 
tion development. 

Navigation 

Improvement  of  shallow  draft  channel-Highway 
99  bridge  to  River  Mile  10.0. 

Small  boat  harbor  expansion- T ract  Q. 

Small  boat  harbor  development- Big  Gulch. 

Small  boat  harbor  development-Edmonds  North. 
Development  of  additional  water  transport- 
oriented  industrial  lands  in  the  Snohomish  River 
Delta. 


Project 

No. 

d. 


f. 


9- 

h. 


i- 

47. 

48. 

49. 

50* 

51. * 

52. * 
53* 


54. 

55. 

56. 

57. 

58. * 


•Projects  not  shown  on  Figure  5 
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TABLE  11.  Future  projects  and  programs,  Snohomish  Basin  (Cont'd) 


Project 

No. 

59. 

60 

61. 


62. 

63. 

64. 

65. 

66. 

67. 

68. 
69. 


70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 


79. 

80. * 

81.* 

82.* 


Project 

No. 


Flood  Control 

Improvement  of  floodway-Snohomish  River, 
River  Mile  3 to  River  Mile  6.3. 

Improvement  of  levee.  Carnation,  Gold  Bar, 
Skykormsh,  Sultan  and  Monroe. 

Modification  of  outlet  works  for  flood  control 
storage-South  Fork  Tolt  River. 

Watershed  Management 

Small  watershed  multiple-purpose  project— 

T ulalip-Warm  Beach. 

Small  watershed  multiple-purpose  project- 
Snohomish  Estuary. 

Small  watershed  multiple-purpose  project— Lake 
Stevens. 

Small  watershed  multiple-purpose  project— 
Pilchuck  River. 

Small  watershed  multiple-purpose  project  Woods 
Creek 

Small  watershed  mu  It iple -purpose  project -Catheart 
area 

Small  watershed  multiple-purpose  project-Skyko- 
mish  River. 

Small  watershed  multiple-purpose  project— Sno- 
qualmie  River. 

Recreation 

Development  of  three  recreation  sites  along  salt- 
water shoreline  from  the  northern  boundary  of  the 
Basm  to  the  mouth  of  the  Snohomish  River. 
Development  of  three  recreation  sites  along  salt- 
water shoreline  from  southern  boundary  to  the 
Basin  to  the  mouth  of  the  Snohomish  River. 
Development  of  three  recreation  sites  in  this 
vicinity. 

Development  of  two  recreation  sites  in  this  vici- 
nity. 

Development  of  one  recreation  site  in  this  vicinity. 
Development  of  three  recreation  sites  along  Snoho- 
mish River  from  mouth  to  confluence  of  Skyko- 
mish and  Snoqualmie  Rivers. 

Development  of  four  recreation  sites  along  Skyko- 
mish River  from  mouth  to  National  Forest. 
Development  of  five  recreation  sites  along  Snoqual- 
mie River  from  mouth  to  National  Forest. 
Development  of  70  recreation  sites  m the  National 
Forest. 

Fish  and  Wildlife. 

Construction  of  a fish  passage  facility  on  Ofney 
Creek. 

Construction  of  fish  passage  facilities  or  removal  of 
obstructions  on  four  tributaries. 

Improvement  of  fish  habitat  on  24  streams. 
Construction  of  two  salmon  hatcheries. 


PROGRAMS  1980  to  2000 
Water  Quality  Control 

k.  Continue  water  quality,  monitoring,  evaluation  and 
control  programs. 

Flood  Control 

l.  Continue  flood  plain  management  program. 
Watershed  Management 

m.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

n.  Provide  technical  assistance  and  management  for 
State  and  Federal  lands. 

Fish  and  Wildlife 

p.  Continue  fish  and  wildlife  programs. 


PROJECTS  2000  to  2020 


Municipal  and  Industrial  Water  Supply 

83.  Expansion  of  Snohomish  River  water  supply 
pumping  and  treatment  plant— Everett. 

84.  • Installation  of  small  and  rural  community  munici- 

pal and  industrial  water  supply  transmission  lines 
from  Everett. 

Irrigation 

85. *  Construction  and  expansion  of  individual  farm 

irrigation  pumping  and  sprinkler  systems. 

Water  Quality  Control 

86. *  Expansion  of  waste  treatment  $nd  interception 

facilities  for  municipalities,  industry,  and  recrea- 
tion. 

Navigation 

87.  Small  boat  harbor  development— Tulahp  Bay,  First 
Phase  and  Second  Phase 

88.  Small  boat  harbor  development-Pnest  Point  West 

89.  Small  boat  harbor  development-Mukilteo  and 
Mukilteo  South. 

90.  Small  boat  harbor  development— Picnic  Point 
North  and  Norma  Beach  North. 

91.  Small  boat  harbor  development-Port  Susan-Warm 
Beach. 

92. *  Development  of  additional  water  transport- 

oriented  industrial  lands  in  Snohomish  River  Delta. 

Flood  Control 

93.  Improvement  of  floodway-Snohomish  River. 
River  Mile  6.3  to  River  Mile  10.0. 


•Pioje  ot  shown  on  Figure  5 
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TABLE  11.  Future  projects  and  programs,  Snohomish  Basin  (Cont'd) 


Project 

No. 

94. 

95. 

96. 

97. 

98. 

99. 
100. 

101. 

102 

103. 


Project 

No. 


Watershed  Management 

Small  watershed  multiple  purpose  project  Sultan  104.* 
River 

Recreation 

Development  of  one  recreation  site  along  saltwater 
shoreline  from  the  southern  boundary  of  the  basin 
to  the  mouth  of  the  Snohomish  River. 

Development  of  four  recreation  sites  in  this  vici- 
nity. 

Development  of  three  recreation  sites  in  this 
vicinity. 

Development  of  two  recreation  sites  in  this  vici- 
nity. 

Development  of  one  recreation  site  in  this  vicinity. 
Development  of  one  recreation  site  along  Snoho- 
mish River  from  mouth  to  confluence  of  Skyko- 
mish  and  Snoqualmie  Rivers. 

Development  of  five  recreation  sites  along  Skyko- 
mish  River  from  mouth  to  National  Forest. 

Development  of  six  recreation  sites  along  Snoqual- 
mie River  from  mouth  to  National  Forest. 

Development  of  100  recreation  sites  in  the  Na- 
tional Forest. 


Fish  and  Wildlife 

Construction  of  four  hatchery  equivalent  stations 
and  development  of  80  acres  of  rearing  facilities 
and  1 mile  of  spawning  channel. 

PROGRAMS  2000  to  2020 

Water  Quality  Control 

q.  Continue  water  quality  monitoring,  evaluation  and 
control  programs. 

Flood  Control 

r.  Continue  flood  plain  management  program. 
Watershed  Management 

s.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

t.  Provide  technical  assistance  and  management  for 
State  and  Federal  lands. 

Fish  and  Wildlife 

u.  Continue  fish  and  wildlife  programs. 


Projects  not  shown  on  Figure  5 
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SUMMARY  OF  PLAN 
Early  Action  1970-1980 

During  this  period  municipal  and  industrial 
watei  supply  needs  of  the  city  ol  Seaitlc  and  ils 
service  area,  which  includes  Bellevue,  would  be 
satisfied  thiough  construction  of  a diversion  facility 
on  the  North  Fork  of  the  Toll  River  in  the 
Snohomish  River  Basin,  (hound  water  resources 
would  continue  to  supply  small  and  rural  com- 
munities wall  industry  meeting  a portion  of  its  future 
growth  m water  supply  requirements  by  pumping 
Itom  nearby  surface  waters. 

No  new  crop  land  is  expected  to  be  placed 
undei  irrigation  during  this  period  with  a continual 
decrease  of  irrigated  land  anticipated  due  to  expan- 
sion of  residential  housing  and  industry  into  farming 
areas. 

Compliance  with  Washington  State  water 
quality  standards  would  be  obtained  through  instal- 
lation of  adequate  collection  and  treatment  facilities 
by  a number  of  communities  and  cities  in  the  Basins. 
Continued  expansion  of  the  Metro  waste  collection 
and  treatment  system  is  planned.  Several  outfall 
facilities  located  along  the  Puget  Sound  shoreline 
would  be  improved  to  assure  adequate  disposal  of 
treated  wastes.  Further  monitoring,  evaluation  and 
information  collection  for  control  purposes  would  be 
undertaken  to  insure  compliance  with  the  State 
standards.  A comprehensive  sewerage  plan  would  be 
developed  tor  the  Basins,  and  a comprehensive 
investigation  would  be  made  ot  the  Cedar  River-Lake 
Washington  system  to  insure  maintenance  of  water 
quality. 

Navigation  needs  would  be  met  through  chan- 
nel deepening  projects  on  the  Duwamisli  River 
waterways  and  through  retention  of  lands  found  to 
be  suitable  tor  terminal  or  water  transport-oriented 
industrial  development.  Pleasure  boating  needs  would 
be  met  through  lull  development  of  potential  sites  for 
small  boat  harbors  in  the  Basins.  Moorages  would  be 
provided  for  pleasure  boaters  through  the  construc- 
tion of  three  small  boat  harbors  with  2 . 1 (X)  moorage 
slips. 

Power  needs  for  the  Basins  would  be  satisfied 
by  a Northwest  Regional  System  which  is  discussed 
under  Power  in  the  Area  portion  ol  this  Report. 
Additional  hydro-electric  powei  production  may  he 
possible  as  part  ol  the  multipk'-purpose  storage 
project  planned  on  the  Cedar  River  at  Chester  Morse 
I ake. 


A multiple-purpose  storage  project  on  the 
Cedar  River  at  Chester  Morse  Lake  would  provide 
50,000  acre-feet  ol  Hood  control  storage  which, 
together  with  additional  levees  and  channel  woik 
planned  after  1980,  would  provide  the  Cedar  River 
Hood  plain  with  protection  against  Hoods  with  an 
occurrence  interval  in  excess  of  100  years.  In  the 
Green  River  flood  plain  sixteen  miles  of  levees  and 
channel  work  along  the  Green  River  below  Auburn 
are  planned  to  provide  a channel  capacity  capable  of 
accommodating  the  12,000  els  of  controlled  flow 
release  by  Howard  A.  Hanson  Dam  at  Auburn  and  the 
additional  water  pumped  into  the  river  by  the  valley 
drainage  projects  located  on  either  side  of  the  river. 
These  projects  provide  for  removal  of  valley  drainage 
through  pumping  plants  and  collection  channels.  The 
Hood  plain  of  the  Green  River  Valley  would  have 
protection  in  excess  of  100  years  as  a result  of  this 
project.  Flood  plain  management  is  relied  upon  to 
retain  the  open  space  and  green  belts  remaining  in  the 
Sammamish  River  drainage  and  to  guide  future  use  ot 
the  Cedar  and  Green  River  Hood  plains  consistent 
with  the  degree  of  Hood  protection  provided. 

Two  small  watershed  Hood  prevention  and 
water  management  projects  arc  planned  for  instal- 
lation prior  to  logo  to  achieve  damage  reduction  and 
drainage  improvement.  One  project  is  located  in  the 
Swamp,  Bear,  North  Creek  watershed  and  the  other 
in  the  Fvans  Creek  watershed,  both  tributary  to  the 
Sammamish  River.  These  structural  improvements 
would  be  complemented  by  ongoing  and  accelerated 
land  treatment  measures. 

Campgrounds,  picnic  areas,  beaches,  and  boat 
launching  ramps  would  be  developed  on  existing 
public  lands  together  with  the  acquisition  ot  addi- 
tional land  and  water  areas  to  satisfy  recreational 
needs.  Additional  land  and  water  areas  would  be 
acquired  along  the  Puget  Sound  shoreline  to  provide 
badly  needed  marine  parks.  Over  50  recreation  sites 
are  planned  for  improvement  or  development  before 
1980  with  many  sites  located  within  the  urban  areas. 
The  plan  calls  for  the  preservation  and  the  public 
accessibility  of  the  many  natural  attractions  in  the 
Basins  including  the  shoreline  ot  Puget  Sound.  I ake 
Washington,  Fake  Sammamish  and  a 12-mile  section 
ol  the  Green  Rivet  Gorge  from  the  town  ot  kanasket 
to  the  Kurnmer  Bridge. 

Land  acquisition  including  access  and  fish  and 
wildlife  enhancement  projects  would  be  undertaken 
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lo  increase  the  opportunities  tor  tins  torn)  of  outdoor 
recreation.  Additional  trout  hatcheries,  artificial 
propagation  tor  salmon  and  steclhead,  including 
rearing  ponds  and  spawning  channels,  would  be 
constructed.  I ow  llow  augmentation  would  he  pro- 
vided through  additional  conservation  storage  from 
Howard  Hanson  Dam  on  the  Cireen  River  and  through 
releases  from  the  proposed  Chester  Morse  Lake 
multiple-puipose  project  on  the  Cedar  River.  Modifi- 
cation ot  the  salt  water  drain  outlet  and  the  fish 
laddei  at  the  Hiram  M.  Chittenden  Locks,  at  the 
entrance  to  the  I ake  Washington  Ship  Canal,  would 
provide  improvements  in  fish  passage  at  that  facility. 
Important  cross-sectional  stream  surveys  would  he 
taken  duiing  this  period  in  order  to  determine  the 
minimum  and  optimum  stream  flows  required  to  fish 
production.  Subsequent  to  these  cross-sectional 
surveys  further  studies  of  the  new  projects  may  be 
required  as  well  as  reconsideration  of  the  operation 
procedures  of  existing  projects. 

Long-Range,  1980-2020 

expansion  of  the  Seattle  water  system  to 
partially  satislv  the  2000  level  demand  may  require 
construction  of  additional  storage  in  the  Cedar  River 
watershed  on  the  Rex  River  or  oil  the  main  stem 
upstream  from  Chester  Morse  1 ake.  Some  ot  this 
water  could  he  provided  from  the  conservation  pool 
made  possible  by  increased  storage  at  Chester  Morse 
I ake.  proposed  as  an  early  action  project  lo  meet 
flood  control  and  low  flow  augmentation  needs  of 
fish.  A thud  pipeline  would  be  constructed  from  the 
Cedar  River  during  this  period.  Additional  water 
supply  would  he  needed  to  meet  the  200U  level  of 
demand  generated  by  the  Seattle  service  area.  This 
water  would  he  obi  ined  from  the  North  f ork  ot  the 
Snoqualmie  River  nth  releases  from  water  stored  by 
the  North  I ork  mull iple -purpose  project  planned  lor 
impl  mentation  prior  to  ll)H0.  Ultimate  water  supply 
needs  ot  the  city  in  Seattle  could  be  met  through 
development  of  the  North  fork  of  the  Skykomish 
River  although  this  source  is  considered  to  he 
tentative  due  to  the  technological  changes  that  are 
expected  prior  to  the  time  when  this  project  would 
be  needed  Recycling  ot  water  by  industry  and  other 
innovations  would  probably  preclude  the  necessity  of 
this  project  allowing  the  retention  of  the  North  l ink 
in  a tree  Mowing  state  Ihe  small  communities  would 
continue  lo  be  supplied  from  then  existing  sources  of 
ground  water  until  such  time  as  these  resources 
become  exhausted  or  are  used  to  their  ultimate  limit. 


Provisions  have  been  made  lor  the  small  writer 
purveyors  to  be  supplied  from  Laconia  and  Seattle 
water  systems  when  needed.  Industry  currently  using 
nearby  surface  waters  are  expected  to  continue  doing 
so  primarily  for  washing  purposes.  These  Mows  are 
normally  returned  to  the  river  a short  distance  from 
the  point  from  which  they  were  diverted. 

An  additional  SOI)  acres  is  expected  to  be 
placed  under  irrigation  during  this  period  with  water 
supplied  primarily  from  the  (ireen  River  as  these 
lands  are  located  in  the  upper  (ireen  River  Valley 
above  Auburn.  A net  decrease  in  the  total  number  of 
acres  irrigated  in  the  Cedar-Green  liasius  is  expected 
from  the  2.000  acres  irrigated  in  I dob  to  a projected 
1 .100  acres  by  the  year  2020. 

I xisimg  treatment  in  collection  facilities  would 
be  expanded  commensurate  with  the  growth  of 
population  and  industrial  development  to  insure  the 
State  water  quality  standards  are  continually  com- 
plied with.  A water  quality  monitoring  evaluation  and 
control  program  would  he  maintained. 

Significant  increases  in  small  boat  harbor  de- 
velopment are  forecast  for  this  period  with  over 
10.000  wet  moorages.to  be  provided  by  the  develop- 
ment ot  lice  simll  boat  harbors.  All  lands  that  have 
been  designated  as  having  a favorable  potential  for 
terminal  water  transport-oriented  industrial  develop- 
ment in  the  Cedir-Green  Basins  are  expected  to  have 
been  developed  by  this  period.  Joint  development  of 
navigation  facilities  may  occur  with  authorities  in 
adjacent  basins.  I he  Snohomish  Basin  is  viewed  as 
having  an  excellent  potential  for  a large  port  develop- 
ment. 

No  power  development  is  anticipated  in  these 
Basins  in  a long-range  period  with  importation  of 
power  viewed  as  being  the  means  for  satisfying  power 
needs.  The  Northwest  Regional  Power  System  has 
bee,  planned  with  consideration  given  to  the  load 
requirements  of  the  highly  populated  Cedar-Green 
Basins. 

The  only  additional  Mood  control  structures 
visioned  after  l'txo  would  be  construction  ot'  levees 
and  channel  improvements  along  the  Cedar  Rivet 
from  River  Mile  4.5  to  about  17.5  near  Maple  Valley. 
I’ll  is  work  m conjunction  with  the  storage  from  the 
Chester  Morse  I ake  project  would  provide  protection 
in  excess  of  100  y ears  foi  the  Cedar  Rivet  Mood  plain 
downstream  from  Maple  Valley.  Remaining  portions 
of  the  Cedar  flood  plain  are  recommended  for  Mood 
plain  management,  namely,  zoning  to  insure  that 
developments  are  consistent  with  the  degree  of 
protection  provided. 
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I tirthei  programs  and  projects  would  be  undei- 
taken  to  s.i l isl \ wateished  management  needs.  These 
include  six  projects  and  a program  ol  technical 
assistance,  land  treatment  and  water  management. 

Additional  development  of  campgrounds, 
picnic  areas  and  additional  recreational  facilities 
would  he  undertaken  alter  I ‘ISO.  on  public  lands  as 
well  as  on  private  lands  with  both  public  and  private 
sectors  providing  recreation  facilities  In  the  long- 
range  period  development  of  recreation  facilities  in 
the  municipal  watersheds  may  he  required  to  satisfy 
recreation  needs.  IX'tailed  studies  arc  required  which 
adequately  demonstrate  this  need  as  well  as  evaluate 
the  economic  feasibility  of  recreation  use.  taking  into 
account  treatment  plant  construction  costs,  if 
warranted.  About  70  recreation  sites  are  planned  for 
improvement  or  development  during  the  long-range 
period.  Portions  ol  the  Cedar  and  Green  Rivers  and 
tributaries  may  be  included  in  a State  system  of 
scenic  and  recreation  rivers  for  retention  in  a free- 
flowing  state  for  public  use. 

Additional  fish  and  wildlife  opportunities 
would  be  provided  through  anadromous  and  resident 
fish  enhancement  measures.  A facility  may  be  con- 


structed on  the  Green  River  to  provide  passage  up 
and  downstream  Iroin  Howard  Hanson  Ham.  Details 
artd  actual  feasibility  ol  this  pioject  would  be 
determined  in  studies  undertaken  prior  to  1080. 
Clearance  improvement  ol  2 miles  ol  Hums  and  Crisp 
C reeks  and  six  miles  ol  channel  on  three  other 
streams  would  be  undertaken  during  this  period 
together  with  construction  ot  spawning  channels  to 
provide  opportunities  lor  enhancement  ol  anadrom- 
ous fish  runs.  Artificial  propagation  measures  includ- 
ing hatcheries  or  their  equivalent  also  would  be 
provided  to  meet  growth  in  both  the  sport  and 
commercial  fisheries. 

Table  12  summarizes  the  Cedar-Green  Basins 
elements  of  the  Comprehensive  Plan,  showing  bene- 
fits and  costs  for  the  early  action  of  the  Plan,  and 
provides  a summary  of  investment  costs  by  water 
resource  features  for  the  entire  50-year  period  ending 
in  2020.  The  early  action  <1  the  plan  includes 
programs  amounting  to  $220,04 1 .000  and  projects 
costing  $218,615,000  lor  a total  investment  of 
$448,556,000.  Program  and  project  investment  cost 
lot  the  1080-2000  period  amount  to  $671,084,000 
and  for  the  2000-2020  period  $682,500,000.  for  a 
total  50-year  investment  of  S 1 .802,2.40,000. 
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TABLE  12.  Comprehensive  Plan,  Cedar  Green  Basins 


i 


1970  1980 

Average  A nnuai 

1980  2000 

2000  ?020 

1970  2020 

Investment  ^ 

Benefits 

1 nvestment 

1 nvestment 

1 nvestment 

f eature 

1 tern 

Costs 

Costs  Gross  Net 

Costs 

Costs 

Costs 

l$  10001 

($1000)  IS1000)  ($1000) 

($1000) 

($1000) 

($1000) 

t Programs 


Water  Qua'-ty  Control 

Monitoring  E.aluabon 

3.400 

4.840 

5,370 

13.560 

and  Control 

F food  Control 

F lood  Plain 
Management 

147 

240 

240 

627 

Watershed 

Programs 

225.954 

230.301 

230.044 

686,299 

Management 
F ish  A Wildlife 

Programs 

440 

602 

776 

1,818 

T ota'  Programs 

$ 229,94) 

$ 235.983 

$ 236,380 

$ 702  304 

Non  storage  Projn  ts 

3627 

MA  Water  Suptily 

Ground  Water  Use 

2.400 

362 

0 

3.780 

5 760 

111  940 

Surface  Water  Use 

19.304 

2.973 

2.9737 

0 

10.140 

22,087 

51.531 

1 rngation  Water 

Ground  Water  Use 

0 

0 

0 

0 

0 

Supply 

Surface  Water  Use 

0 

0 

0 

0 

55 

55 

110 

Water  Quality  Control 

Sewerage  T reatment 
A Collection  F at 

113.850 

6.770 

6.7707 

0 

275.800 

237.000 

626.650 

Navigation 

Channels 

) 779 

191 

339 

148 

0 

0 

3.779 

Small  Boat 

14, 139) 3 

(2801 3 

( 39 1 1 3 

1 1 1 ii3 

(20.I96I3 

(0) 

124.335) 

Harbors  ^ 

Power  ^ 

F lood  Control 

Channel  and  Levees 

12.000 

601 

723 

122 

1.300 

0 

13.300 

Watershed  Managemen 

it  F loodwater  Damage 
Reduction.  Water 
Management  and 
Rehabilitation  and 
Protection  of 
Watershed  Lands 

2.180 

119 

242 

123 

5.510 

200 

7.890 

Rec  reation 

Land  Acquisition, 
Access  A Rec 
reation  F ac 

54.425 

3.792 

4.560 

768 

70.000 

104.600 

229.025 

Fish  A Wildlife 

Land  Acquisition. 
Access  A Enhance 
ment  F a<  iht.es 

5,067 

438 

1.026 

588 

7.916 

16.517 

29.500 

T otal  Non  Storage 

$ 213  005 

$15,246 

$16,995 

$1,749 

$374,501 

$ 386  219 

$ 973.725 

Storage  Projects 

Chester  Morv 
Lake4 

F loucf  Control 

4.740 

263 

298 

35 

4.740 

Fish  A Wildlife 

870 

49 

55 

6 

870 

T otal  Protect 
Howard  Hanson 

5,610 

312 

353 

41 

5.610 

Water  Quality  Control 

(Not  evalual 

ed) 

F ish  A Wildlife 

(Not  evaluat 

ed> 

MA  l Wan *r  Supply 

N Fork  Snoqualmie^ 

47.G005 

47.6005 

MA'  Water  Supply 

Cedar  Hiver 

13  0005 

13  000b 

MA<  Water  Supply 

N Fork  Skykomish® 

60  0005 

60.000b 

T otal  Storage 

$ 5.610 

$ 312 

$ 353 

$ 41 

$ 60.600 

$ 60.000 

$ 176.210 

T otal  Program  and  Prop* 

CIS 

$448,656 

$15,558 

$17,348 

$ 1.790 

$671  084 

$68  2.599 

$1802.239 

^ Includes  cumulative 

annual  program  costs  for 

the  period  for 

management 

features  and 

capital  costs  for  non  storage 

and 

storage  prc>i*i  t-, 

^ Port er  fa«  ilities  nol  included  in  basin  plan 

*1  - 

<>•■<•'  r.ii  Navqat'Oi  t.n  ilities  . o\i  and  benefits  for  public  small  l»oal  harl»ors  only  Total  pleasure  boat  fai  -lit «es  costs  and 
fM*"t  fits  if«  luded  with  Rwation 

^ Porto  and  mumt  ipal  and  industrial  wafer  supply  benefits  from  im  reused  storage  a*  Chester  Morse  l ake  not  evaluated 
**  Ini  i-idi-s  total  ■ osfs  for  miinit  ipal  and  industrial  wat.  r sup|>ly  and  transmission  lines 
^ L oi  ated  in  Snohomish  Basin 

^ Average  annual  ftenefits  assumed  equal  to  .tv*  rage  annual  costs 
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SEQUENCE  OF  DEVELOPMENT 


The  projects  and  programs  ot  the  Comprehensive  Plan  are  summarized  m Table  Id  hy  period.  Hie  project 
numbers  identity  features  on  Figure  (•>. 

I ABLE  13.  Future  projects  and  programs,  Cedar-Green  Basins 


PROJECTS  PRIOR  TO  1980 

Municipal  and  Industrial  Water  Supply 
1.*  Small  and  rural  community  ground  water  development. 
2/  Self  supplied  industry  surface  water  development. 

3.  Construction  of  diversion  and  transmission  facilities  at 
North  Fork  Tolt  River-Seattle 

4.  Expansion  of  existing  system— Renton. 

5-  Expansion  of  existing  system— Kent. 

6.  Expansion  of  existing  system-Auburn. 

6a.  Expansion  of  transmission  facilities  from  Green 

R iver-Tacoma  (*oi  Puyallup  Basin). 


24.  Development  of  one  recreation  site. 

25.  Development  of  two  recreation  sites. 

26.  Development  of  four  recreation  sites. 

27  Development  of  three  recreation  sites  along  Lake 
Union  and  Lake  Washington  Ship  Canal. 

28.  Development  of  three  recreation  sites  along 
Sammamish  River 

29.  Development  of  seven  recreation  sites  along  shoreline 
of  Lake  Washington. 

30.  Development  of  three  recreation  sites  along  Cedar 
River  from  mouth  to  Landsburg  Dam. 

31.  Development  of  five  recreation  sites  along  Green  River 
from  mouth  to  city  of  Tacoma  water  supply  diversion 
dam. 


Water  Quality  Control 

Expansion  of  Metro  waste  collection  and  treatment 
system. 

Improvement  of  outfall  at  Alki  sewerage  treatment 
plant. 

Improvement  of  outfall  at  Southwest  Suburban  Sewer 
District.  Salmon  Creek  plant. 

Improvement  of  Outfall  at  Sylvia  Pines  Sewer  District. 


11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21 

22 

23 


Navigation 

Channel  improvement  West  Waterway . 

Channel  improvement- East  Waterway 

Channel  improvement-  Duwamish  Channel  to  1st 

Avenue  South 

Channel  improvement- Duwamish  1st  Avenue  South 
to  8th  Avenue  South. 

Channel  improvement-  Duwamish  8th  Avenue  South 
to  head  of  navigation. 

Small  boat  harbor  development  Elhott-Pier  54. 

Small  boat  harbor  development -Des  Moines. 

Small  boat  harbor  expamion-Searrest  Marina  addition. 

Flood  Control 

Flood  control  storage  at  Chester  Morse  Lake  multipie- 
p nose  project-Cedar  River. 

Le  ee  and  channel  improvements  downstream  from 
Auburn-Green  River. 

Watershed  Management 

Small  watershed  multiple-purpose  project-Swamp, 
Bear,  and  North  Creeks. 

Small  watershed  multiple-purpose  project-Evans 

Creek. 

Recreation 

evelopment  of  six  recreation  sites  along  saltwater 

thoralme 

• * ow  on  Figure  6 


Fish  and  Wildlife 

32/  Lease  and  development  of  10  sites  for  pheasant 
releases  and  hunting. 

33. *  Acquisition  of  band  tailed  pigeon  concentration  areas 

34. *  Expansion  of  ex. sting  game  farm  facilities  to  produce 

5,000  more  pheasants 

35. *  Acquisition  and  development  of  public  access  to  21 

lakes 

36. *  Construction  of  trout  hatchery. 

37. *  Construction  of  spawning  channel  Cedar  River 

38. *  Construction  of  steelhead  rearing  pond  Green  River. 

39/  Acquisition  and  development  of  access  on  5 0 miles  of 

mam  river  and  10  miles  of  tributaries  Green  River 

40/  Acquisition  and  development  of  five  saltwater  access 
areas. 

41.  Operate  Howard  Hanson  project  to  provide  auditionai 
low  flow  augmentation  for  fish-Green  River 

19.  Low  flow  augmentation  and  flood  control  from 
Chester  Morse  Lake  multiple-purpose  project-Cedar 
R iver. 

42.  Modification  of  salt  water  drain  and  construction  of 
fish  ladder  at  H.M.  Chittenden  Locks-Lake  Wash- 
ington Ship  Canal 

PROGRAMS  PRIOR  TO  1980 
Water  Quality  Control 

a.  Expand  water  quality  surveillance  stations  a\  salt  and 
fresh  water  locations  monitor,  and  control  treat 
ment.  evaluate  and  prepare  comprehensive  sewerage 
plan  for  the  Basins. 

b Perform  in-depth  comprehensive  investigation  of 
Cedar  River  Lake  Washington  system  to  analyze 
interrelationships  of  hydrology,  nutrient  concen 
trations,  salinity  concentrations,  and  diversion  from 
the  system  for  watei  supply  to  determine  the  base 
for  management  of  the  system  for  maintenance  of 
water  quality. 

Flood  Control 

c.  Establish  and  administer  county  wide  flood  plain 
zoning  measures  under  flood  plain  management 
program. 
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TABLE  13.  Future  proiects  and  programs,  Cedar-Green  Basins  (Cont'd) 


Watershed  Man«*jement 

(1  Provide*  technical  assistance  and  management  tor  State 
and  Federal  lands 

e Provide  technical  assistance  for  on  farm  and  other 
practices. 

Fish  and  Wildlife 

♦ Develop  lake  fertilization  techniques. 

u Make  wildlife  population  analysis  and  timberlantl 
management  practices  studies,  develop  habitat 
improvement  techniques  and  an  education  program  on 
proper  game  hunting  concepts,  and  begin  a program 
with  land  owners  for  game  habitat  retention  and 
hunter  access 

h.  Develop  fish  disease  controls  and  new  toxicants 

Conduct  cross-sectional  stream  surveys  to  determine 
minimum  and  optimum  streamflows  for  fish. 

» Locate,  survey,  and  mark  boundaries  of  all  State 
owned  second  class  tidelands  in  the  Basins.  Take  steps 
to  reserve  all  such  lands  for  public  use  except  as 
required  for  specific  circumstances. 

k Perform  an  inventory  of  shellfish  stocks  and  recrea- 
tional use  of  tidelands. 


43.  • 

44.  • 

45. 

46. 


47* 


48* 


49. 

50. 

51. 

52. 

53. 


PROJECTS  1980  2000 


Municipal  and  Industrial  Water  Supply 
Self  supplied  industry  surface  water  development. 
Water  system  expansion- Renton,  Kent  and  Auburn. 
Construction  of  additional  storage  in  Cedar  River 
watershed  and  install  third  pipeline— Seattle. 

Increase  storage  capacity  of  North  Fork  Snoqualrme 
River  project  and  install  transmission  lines— Seattle. 

Irrigation 

Installation  of  individual  farm  irrigation  pumping  and 
sprinkler  system  (private)— Green  River. 

Water  Quality  Control 

Expansion  of  waste  treatment  and  interception  facili- 
ties for  municipalities,  industry  and  recreation  devel- 
opment. 

Navigation 

Small  boat  harbor  development -Well's  Point— 
Edmonds. 

Small  boat  harbor  development-Golden  Gardens— 

North. 

Small  boat  harbor  development— Fort  Lawton— North. 
Small  boat  harbor  develooment-Fort  Lawton— South. 
Small  boat  harbor  development— Elliott  Bay-MaQnoha 
Bluff. 


•Project  not  *hown  on  Figure  6 


Flood  Control 

54.  Construction  of  levees  and  improvement  of  channel 
from  R.M.  4.5-  to  R.M.  17.5-Cedar  River. 

Watershed  Management 

55.  Small  watershed  multiple-purpose  project  Lake  Wash 
ington. 

56.  Small  watershed  multiple-purpose  project  Sam- 
mamish River. 

57.  Smali  watersned  multiple-purpose  project-Cedar  River 

58.  Small  watershed  multiple-purpose  project  Upper 
Green  R iver. 

Recreation 

59.  Development  of  four  recreation  sites  along  saltwater 
shoreline. 

60.  Development  of  one  recreation  site 

61.  Development  of  two  recreation  sites 

62.  Development  of  four  recreation  sites. 

63.  Development  of  one  recreation  site  along  Lake  Union 
or  Lake  Washington  Ship  Canal. 

64.  Development  of  one  recreation  site  along  Sammamish 
River. 

65  Development  of  two  recreation  sites  along  ihcreline  of 
Lake  Washington. 

66  Development  of  four  recreation  sites  along  Cedar 
River  from  mouth  to  Landsburg  Dam. 

67.  Development  of  five  recreation  sites  along  Green  River 
from  mouth  to  city  of  T acoma  water  supply  diversion 
dam. 

Fish  and  Wildlife 

68. *  Improve  51  miles  of  habitat  on  22  streams. 

69.  Clear  and  improve  two  miles  of  channel.  Burns  and 
Cr  isp  Creeks 

70. *  Clear  six  miles  of  channel  on  three  streams. 

71. *  Construct  one  mile  of  spawning  channel. 

PROGRAMS  1980-2000 
Water  Quality  Control 

l.  Continue  water  quality  surveillance  programs. 

Flood  Control 

m.  Continue  flood  plain  management  programs. 

Watershed  Management 

n.  Continue  technical  assistance  and  management  for 
State  and  Federal  lands. 

o.  Continue  technical  assistance  for  on-farm  and  other 
practices. 

Fish  and  Wildlife 

p.  Continue  fish  and  wildlife  programs. 

PROJECTS  2000  2020 


Municipal  and  Industrial  Water  Supply 

72.*  Self-supplied  industry  surface  water  development. 
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TABLE  13.  Future  projects  and  programs.  Cedar  Green  Basins  (Cont'd) 


73.  Water  system  expansion  Renton,  Kent  and  Auburn 
74  Development  of  MoftTi  Fork  Sxykomtsh  River  for 
water  supply -Seattle 


84.  Development  of  five  recreation  sites  along  Green  River 
from  mouth  to  city  of  Tacoma  water  supply  diversion 
darn. 


Irrigation 

76.*  Installation  of  individual  farm  irrigation  pumping  and 
sprinkler  system  (private)  Green  River. 

Water  Quality 

76. *  Expansion  of  waste  treatment  and  interception  facili- 

ties for  municipalities,  industry  and  recreation  devel- 
opment. 

Watershed  Management 

77.  Small  watershed  muitipie-purpose  project-West  Slope 
Seattle. 

78.  Small  watershed  multiple-purpose  project— Lakota- 
Des  Moines. 

Recreation 

79  Development  of  two  recreation  sites  along  salt  water 

shoreline 

SO  Development  of  one  recreation  site  in  this  vicinity. 

81.  Development  of  two  recreation  sites  in  this  vicinity. 

82.  Development  of  three  recreation  sites  in  this  vicinity. 

83.  Development  of  five  recreation  sites  along  Cedar  River 
from  mouth  to  Landsburg  Dam. 


Fish  and  Wildlife  ^ 

85. "  Construct  4 hatcheries-dT^he  equivalent. 

86. *  Develop  35  acres  of  rearing  facilities. 

87. *  Develop  one  mile  of  spawning  channel. 

88. *  Other  projects  tor  fish  ,r  d wildlife 


PROGRAMS  2000  2020 


Water  Quality  Control 

q Continue  water  quality  surveillance  programs. 
Flood  Control 

r Continue  flood  plain  management  programs. 


Watershed  Management 

s.  Continue  technical  assistance  and  management  for 
State  and  Federal  lands. 

t.  Continue  technical  assistance  for  on-farm  and  other 
practices. 


Fish  and  Wildlife 

Continuation  of  fish  and  wildlife  programs. 


'Project  not  shown  on  Figure  6 


PUYALLUP  BASIN 


SUMMARY  OF  PLAN 

Early  Action  1970-1980 

During  ilns  period  municipal  and  industrial 
water  supply  needs  of  the  city  of  Tacoma  would  he 
satisfied  by  utilizing  storage  provided  by  the  Howard 
A.  Hanson  project  on  the  Green  River.  Tacoma  would 
also  utilize  ground  water  sources  to  meet  peak 
demands  and  during  periods  when  turbidity  makes 
the  Green  River  water  unuseable.  Ground  water 
resources  would  continue  to  supply  the  preponder- 
ance of  small  and  rural  communities  and  industry. 

About  2,500  acres  of  cropland  would  be  placed 
under  irrigation  with  water  supplied  by  individual 
farmers  from  both  surface  and  ground  sources. 

Compliance  with  State  water  quality  standards 
would  be  obtained  through  installation  of  adequate 
collection  and  treatment  facilities.  Industrial  plants 
would  provide  adequate  treatment  prior  to  discharge 
and  would  install  outfalls  and  diffusers  to  achieve 
maximum  dilution  and  dispersion  into  Puget  Sound. 
A water  quality  surveillance  program  would  be 
expanded  in  order  to  provide  an  adequate  monitoring 
system  with  sampling  stations  on  marine  and  fresh 
water.  A comprehensive  sewerage  plan  would  be 
developed  for  the  Basin. 

Navigation  needs  would  be  met  through  deep- 
ening ol  llylcbos,  Blair  (Port  Industrial)  and  Sitcum 
waterways  to  accommodate  bulk  cargo  vessels  and 
freighters.  1 ands  found  to  be  suitable  for  terminal  or 
water  transport-oriented  industrial  development 
would  be  retained  for  this  purpose  to  insure  future 
availability.  Wet  moorage  would  be  provided  for 
pleasure  boaters  through  the  construction  ol  two 
small  boat  harbors  with  1 .550  moorage  slips. 

Power  needs  lor  the  Basin  would  be  satisfied  by 
the  Northwest  Regional  system.  Future  development 
loi  the  satisfaction  of  Area  power  needs  is  discussed 
< under  Power  in  the  Area  portion  of  this  Report. 

During  this  period  the  community  of  Ortittg 
w'ould  be  protected  by  a levee.  Flood  plain  manage- 
ment would  provide  an  effective  means  of  reducing 
future  flood  damages  through  land  use  zoning  of 
lands  in  the  flood  plain  consistent  with  the  levels  of 
flood  protection.  Floodproofing  and  warning  systems 
also  would  be  implemented.  These  measures  would 
contribute  significantly  to  the  reduction  of  future 
Hood  damages. 


Five  small  watershed  multiple-purpose  projects 
are  planned  foi  implementation  during  this  period  to 
achieve  floodwater  damage  reduction,  protection  and 
rehabilitation,  and  water  management.  These  are 
located  in  the  following  areas:  Algona-Pacific,  Clear 
Creek,  Hylebos  Creek.  Wapalo  Creek,  and  Clover 
Creek.  The  structural  measures  in  these  projects 
consist  of  stabilized  channels  and  outlet  control 
structures.  Important  complements  to  the  watershed 
structural  projects  are  the  programs  of  technical 
assistance  and  improved  management  with  instal- 
lation of  land  treatment  and  water  management 
measures. 

Campgrounds,  picnic  areas,  beaches,  and  boat 
launching  ramps  would  be  developed  on  existing 
public  lands  together  with  the  acquisition  of  addi- 
tional land  and  water  areas  to  satisfy  recreational 
needs.  Additional  land  and  water  areas  would  be 
acquired  along  the  Puget  Sound  shoreline  to  provide 
needed  marine  parks.  About  60  recreation  sites  are 
planned  for  expansion  or  development  before  ll>S(). 

Land  acquisition  including  access  and  fish  and 
wildlife  enhancement  projects  would  be  undertaken 
to  increase  the  opportunities  for  this  form  of  outdoor 
recreation.  Additional  fish  hatcheries  would  be  con- 
structed for  both  resident  and  migratory  fish  together 
with  rearing  ponds,  spawning  channels  and  fish 
passage  facilities  at  Electron  Dam.  Cross-sectional 
stream  surveys  would  be  undertaken  during  this 
period  in  order  to  determine  the  minimum  and 
optimum  streamflows  required  for  fish  production. 


Long  Range,  1980  2020 

Expansion  ol  the  existing  water  supply  systems 
and  development  of  new  sources  would  take  place 
commensurate  with  population  and  industrial  growth 
to  satisfy  protected  needs  of  municipalities,  small  and 
rural  communities  and  industry. 

An  additional  7.500  acres  of  land  would  be 
placed  under  irrigation  during  this  period  with  water 
supplied  from  surface  and  ground  water  by  individual 
users. 

Existing  treatment  and  collection  facilities 
would  be  expanded  commensurate  with  the  growth  in 
population  and  industrial  development  to  msurethat 
the  State  water  quality  standards  are  continually 
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complied  with.  The  water  quality  surveillance  pro- 
gram would  be  maintained. 

Further  terminal  and  water  transport-oriented 
industrial  development  is  envisioned  during  this 
period  as  facilities  would  be  required  to  meet  the 
navigation  needs  ot  the  Basins.  Ilylebos  and  the  Port 
Industrial  waterway  would  he  deepened  to  accom- 
modate increased  vessel  drafts.  The  last  site  in  the 
Basin  suitable  for  a small  boat  harbor  would  be 
developed  by  the  year  2000. 

Power  development  may  include  putnped- 
storage  at  a number  of  the  potential  sites  within  the 
Basin.  Oil  or  gas-fueled  steam  electric  plants  also  may 
be  located  during  this  period  to  meet  short-time 
peaking  requirements.  Development  of  nuclear  elec- 
tric generating  plants  may  occur  but  definite  schedul- 
ing of  facilities  and  exact  siting  have  not  been 
completed  and  would  he  dependent  upon  future 
studies  that  considered  shoreline  characteristics  near- 
ness to  major  load  centers  and  impacts  on  the 
environment. 

During  this  period  a storage  project  on  the 
upper  Puyallup  River  in  connection  with  the  levee  at 
Orting.  would  provide  100-year  protection  in  the 
Hood  plain  from  the  dam  site  down  to  Sumner.  A 
levee  near  South  Prairie  Creek  would  provide  pro- 
tection to  agricultural  lands  near  the  community  of 
South  Prairie  Creek.  Flood  plain  management  would 
he  continued  with  zoning  being  required  to  guide 
future  development  and  prevent  unwarranted  de- 
velopment m the  Hood  plain. 

Other  watershed  management  needs  in  the 
Basin  would  be  satisfied  by  the  progressive  develop- 
ment of  four  small  watershed  projects  lor  floodwater 
damage  prevention,  rehabilitation  and  protection,  and 
water  management  to  make  areas  of  the  Hood  plains 


suitable  lor  more  efficient  agricultural  use.  Upgrading 
ot  existing  facilities  and  more  intensive  application  of 
recurring  and  non-recurring  land  treatment  practices 
would  be  required  throughout  the  Basin.  On-going 
watershed  management  programs  which  provide  some 
degree  of  technical  assistance  and  financial  partici- 
pation would  be  continued. 

Additional  development  of  campgrounds,  pic- 
nic areas,  and  other  recreation  facilities  would  be 
undertaken  alter  1980  at  about  90  sites  throughout 
the  Basin,  on  public  lands  as  well  as  on  private  lands, 
with  both  public  and  private  sectors  participating  in 
the  providing  of  recreational  facilities.  Studies  would 
he  made  of  the  Carbon,  White  and  Puyallup  rivers  for 
possible  inclusion  of  portions  within  a State 
recreation  river  system. 

Additional  fish  and  wildlife  opportunities 
would  be  provided  through  anadromous  and  resident 
fish  enhancement  measures.  A fish  passage  improve- 
ment is  planned  on  Chambers  Creek  during  the 
long-range  period  as  well  as  additional  spawning 
habitat  development  and  construction  of  salmon 
hatcheries. 

Table  14  summarizes  the  Puyallup  Basin  ele- 
ments of  the  Comprehensive  Plan,  showing  the 
benefits  and  costs  for  the  early  action  portion  of  the 
Plan,  and  provides  a summary  of  investment  costs  by 
water  resource  functions  for  the  entire  50-year  period 
ending  in  2020.  The  early  action  portion  of  the  Plan 
includes  programs  amounting  to  S 1 2 8,800, 000  and 
projects  costing  SI 27.100.000  for  a total  investment 
of  $265,960,000  Program  and  project  investment 
costs  for  the  1980-2000  period  amount  to 
$287,243,000  and  for  the  2000-2020  2020  period. 
$383,545,000;  for  a total  50-year  investment  of 
$936,748,000. 


TABLE  14.  Comprehensive  Plan,  Puyallup  Basin 


197a  I960 

Average  Annual 1980  2000  20002020  19702020 

Investment^  Benefit*  Investment  Investment  Investment 


Feature  item  Costs  Costs  Gross  Net  Costs  Costs  Costs 


($10001 

($10001 

($1000) 

($10001 

($1000) 

($1000) 

($1000) 

Management  Programs 
Water  Quality  Control 

Monitoring.  Evaluation  and 
Control  Programs 

7 600 

4 700 

5 100 

11.900 

Flood  Control 

F lood  Plain  Management 

186 

- 

- 

100 

100 

385 

Watershed  Management 

Programs 

135.672 

- 

94.  **»1 

138.264 

368,059 

F.sh  A Wildlife 
Total  Programs 

Programs 

403 
$138  860 

630 

$ 99.063 

630 

$ 144  094 

7.663 
$382  00/ 

Non  storage  Projects 

MAi  Water  Supply 

Ground  Water  Use 

13.154 

1.239 

1.239 

0 

7.634 

7.400 

28.138 

Surface  Water  Use 

28  9094 

2.818 

2.8I85 

0 

78.937 

57.207 

110  048 

Irrigation  Water  Supply 

Ground  Water  Use 

136 

17 

175 

0 

231 

109 

4 76 

Water  Quality  Control 

Surface  Water  Use 
Sewerage  T reatment  and 

204 

26 

265 

0 

449 

231 

884 

Collection  Facilities 

34.000 

1.964 

1.9646 

0 

51.700 

79  600 

164,800 

Navigation 

Channels 

5.430 

318 

389 

71 

4 488 

0 

9.918 

Power  ^ 

Small  Boat  Harbors'* 

( 3. 1 201 3 

(200) 3 

12901 3 

19013 

(5.492) 3 

0 

I8.612I3 

Flood  Control 
Watershed  Management 

Channels  and  Levees 

pfood  Water  Damage  Reduction 

Rehaoilitation  and  Protection. 

1.600 

86 

103 

17 

1 ooo5 

0 

2 600 

Recreation 

and  Water  Management 
Land  Acquisition.  Access 

4.972 

271 

382 

111 

4.167 

0 

9.139 

F.sh  A Wildlife 

and  Recreation  Facilities 
Land  Acquisition.  Access 

35.389 

2.339 

3.255 

916 

55.600 

88.040 

179.029 

and  Enhancement  Facilities 

3.306 

366 

849 

483 

8 039 

11.864 

23.209 

T otal  Nonstorage 
Storage  Projects 

Puyallup 
(Puyallup  R iver) 

$127,100 

$ 9.444 

$11,042 

$1,598 

$161,090 

$239,451 

$678  74  j 

F lood  Control 

0 

0 

0 

0 

76,500 

0 

26,500 

Total  Storage 

$ 0 

$ 0 

$ 0 

$ 0 

$ 26.500 

$ 0 

$ 76  500 

Total  Program  and  Projects 

$265,960 

$16,567 

$24,695 

$8,178 

$287,243 

$ 383  545 

$936  748 

* Includes  cumulative  annual  program  costs  for  the  period  for  management  features  and  cafutal  costs  for  nonstorage  and  storage  projects 


2 Power  facilities  not  included  in  Basin  plan 

3 General  Navigation  facilities  cost  and  benefits  for  public  small  boat  harbors  only  T otai  pleasure  boat  facilities  costs  and  benefits  included  with  Hecreation 

4 Includes  costs  for  modifying  Howard  A Hanson  protect 

^ Average  annual  benefits  assumed  equal  to  average  annual  costs. 
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SEQUENCE  OF  DEVELOPMENT 


The  projects  and  programs  are  summarised  in  Table  15  by  time  periods.  The  project  numbers  identify 
features  on  Figure  7. 

TABLE  15.  Future  projects  and  programs,  Puyallup  Basin 


PROJECTS  PRIOR  TO  1980 
Municipal  and  Industrial  Water  Supply 


1.  Expansion  of  Green  River  supply  and  transmission 
system-  T acoma. 

2.  Expansion  of  water  supply  systems-Puyallup. 
Buckley,  Fort  Lewis,  Orting  and  other  communities. 

3. *  Increase  capacity  of  self-supplied  industrial  water 

systems. 

Irrigation 


4 * Installation  of  individual  farm  irrigation  pumping  and 
sprinkler  systems  (private). 

Water  Quality  Control 


5.®  Installation  of  sewerage  systems  with  secondary  treat 
ment  and  disinfection-  Orting,  W tlkeson,  Bonney 
Lake,  Algona,  Pacific  and  Carbonado. 

6 Installation  of  secondary  treatment  and  disinfection— 
Buckley,  Sumner  and  Puyallup. 

1 Installation  of  secondary  treatment,  disinfection, 

adequate  outfall  and  collection  facilities-Tacoma. 

8 Installation  of  ade  quale  treatment  and  adequate 

Outfall-Industry. 

9.  Secondary  treatment,  disinfection  and  adequate 
Outfall-Fort  Lewis. 

Navigation 

10.  Deepen  Hylebos.  Blair  (Port  Industrial)  and  Sitcum 
Waterways. 

11.  Small  boat  harbor  development  Hylebos  Waterway. 

12.  Small  boat  harbor  development  Titlow-Day  Island. 

Flood  Control 

13.  Construction  of  levee  at  Orting. 

Watershed  Management 


14 

Small 

Pacific 

watershed 

multiple-purpose 

project-Algona 

15. 

Small 

Creek. 

watershed 

multiple purpose  project  Clear 

16 

Small 

Creek. 

watershed 

multiple  purpose 

project -Hylebos 

17.  Small  watershed  multiple  purpose  project  Wapato 
Creek. 

18.  Small  watershed  multiple-purpose  project- Clover 
Creek. 

Recreation 

19.  Development  of  six  recreation  sites  along  saltwater 
shoreline. 

20.  Development  of  four  recreation  sites. 

21.  Development  of  one  recreation  site. 

22.  Development  of  five  recreation  sites. 

23.  Development  of  three  recreation  sites  along  Puyallup 
River. 

24.  Development  of  four  recreation  sites. 

25.  Development  of  three  recreation  sites. 

26.  Development  of  five  recreation  sites  along  White 
River, 

27.  Development  of  one  recreation  site. 

28.  Development  of  30  recreation  sites  on  National  Park 
and  Forest  lands. 

Fish  and  Wildlife 

29. ®  Acquisition  and  development  of  public  access  to 

eight  lakes. 

30.  Expansion  of  Puyallup  River  trout  hatchery. 

31.  Construction  of  steclhead  rearing  facilities. 

32.  Fish  passage  improvements  at  Electron  Dam  and 
Powerhouse. 

33. ®  Construction  of  trout  hatchery 

34. ®  Development  and  acquisition  of  40  miles  of  stream- 

bank  access. 

35. ®  Acquisition  and  development  of  access  to  five  salt- 

water areas. 

36. ®  Channel  and  lake  clearance. 

37. ®  Acquisition  and  development  of  600  acres  of  upland 

bird  habitat  and  hunting  area. 

38.  Expansion  of  pheasant  game  farm. 

39.  Fish  passage  improvements  at  White  River  diversion 
dam  and  increased  salmon  production  on  White  River 
through  artificial  propagation  facilities. 


•Projects  not  shown  on  Figure  7 
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TABLE  15.  Future  projects  and  programs,  Puyallup  Basin  (Cont'd) 


PROGRAMS  PRIOR  TO  1980 


Water  Quality  Control 

a.  Establish  and  operate  water  quality  surveillance 
stations  at  key  salt  and  fresh  water  locations  and 
prepare  comprehensive  sewerage  plan  for  the  Basin 

Flood  Control 

b.  Establish  and  administer  county-wide  flood  plain 
zoning  measures  under  flood  plain  management  pro- 
gram. 

Watershed  Management 


c.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

d.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

Fish  and  Wildlife 

e.  Develop  lake  and  stream  fertilization  techniques. 

f.  Make  wildlife  population  analysis  and  timberland 
management  practices  studies,  develop  habitat 
improvement  techniques  and  an  education  program  on 
proper  game  hunting  concepts,  and  begin  a program 
with  land  owners  for  game  habitat  retention  and 
hunter  access 

g.  Conduct  cross-sectional  stream  surveys  to  determine 
minimum  and  optimum  streamflows  for  fish. 

h.  Locate,  survey,  and  mark  boundaries  of  all  State- 
owned  second  class  tidelands  in  the  Basin.  Take  steps 
to  reserve  all  such  lands  for  public  use  except  as 
required  for  specific  circumstances. 

i.  Perform  an  inventory  of  shellfish  stocks  and  recrea- 
tional use  of  tidelands. 

PROJECTS  1980  2000 
Municipal  and  Industrial  Water  Supply 

40. *  Expansion  of  existing  water  supply  systems. 

Irrigation 

41.  • Installation  of  individual  farm  irrigation  pumping  and 

sprinkler  systems  (private). 

Water  Quality  Control 

42. *  Expansion  of  waste  treatment  and  interception  facili- 

ties for  municipalities,  industry  and  recreation  devel- 
opment. 

Navigation 

43.  Deepen  Hylehos  and  Blair  (Port  Industrial)  Water 
ways  seaward  of  1 1th  Street  Bridge 

44.  Small  boat  harbor  development-Dumas  Bay. 


Flood  Control 

45.  Construction  of  levee  at  South  Prairie. 

67.  Puyallup  River  storage. 

Watershed  Management 

46.  Small  watershed  multiple-purpose  project-White 

River. 

47.  Small  watershed  multiple-purpose  project— Carbon 

R iver. 

48.  Small  watershed  multiple-purpose  project— Puyallup 
River. 

49.  Small  watershed  multiple-purpose  project— South 

Prairie  Creek. 

Recreation 

50.  Development  of  three  recreation  sites  along  saltwater 
shoreline. 

51.  Development  of  four  recreation  sites. 

52.  Development  of  three  recreation  sites. 

53.  Development  of  six  recreation  sites  along  the  White 
River. 

54.  Development  of  one  recreation  site. 

55.  Development  of  three  recreation  sites. 

56.  Development  of  one  recreation  site. 

57.  Development  of  three  recreation  sites  along  Puyallup 
River. 

58.  Development  of  one  recreation  site  in  this  vicinity. 

59.  Development  of  20  recreation  sites  on  National  Forest 
and  Park  lands. 

Fish  and  Wildlife 

60.  Improvement  of  salmon  passage  at  Chambers  Creek. 

61.  Clear  channel,  Greenwater  River 

62. *  Improvement  of  salmon  habitat  on  eight  streams. 

63. #  Construction  of  a salmon  hatchery. 

64. *  Construction  of  1 mile  of  salmon  spawning  channel. 

65. *  Game  fish  and  wildlife  improvements. 

66. *  Lake  and  channel  clearance  and  habitat  improvement 

on  national  forest  lands 

PROGRAMS  19802000 
Water  Quality  Control 

j.  Continue  water  quality  surveillance  program. 

Flood  Control 

k.  Continue  flood  plain  management  program. 

Watershed  Management 

l.  Provide  technical  assistance  for  onfarm  and  other 
private  practices. 

m.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

‘Projects  not  shown  on  Figure  7 
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TABLE  15.  Future  projects  and  programs,  Puyallup  Basin  (Cont'd) 


Fish  and  Wildlife 

n.  Continue  fish  and  wildlife  programs. 

PROJECTS  2000  2020 
Municipal  and  Industrial  Water  Supply 

68.  Develop  Puyallup  R iver  supply  for  T acoma. 

69. *  Expand  existing  water  supply  systems. 

Irrigation 

70. *  Installation  of  individual  farm  irrigation  pumping  and 

sprinkler  systems  (private). 

Water  Quality  Control 

70a.*  Expand  waste  treatment  and  interception  facilities  for 
municipalities,  industry  and  recreation  development. 

Recreation 

71.  Develop  one  recreation  site  along  the  saltwater  shore- 
line. 

72.  Develop  two  recreation  sites. 

73.  Develop  eight  recreation  sites  along  White  River. 

74.  Develop  four  recreation  sites. 

75.  Develop  one  recreation  site. 

76.  Develop  one  recreation  site. 

77  Develop  four  recreation  sites  along  Puyallup  River. 


78.  Develop  25  recreation  sites  on  National  Forest  and 
Park  lands. 

Fish  and  Wildlife 

79. *  Construction  of  four  salmon  hatcheries. 

80.  Development  of  16  acres  of  salmon  rearing  facilities. 

81. *  Development  of  1 mile  of  salmon  spawning  channel. 

82. *  Game  fish  and  wildlife  improvements. 

83. *  Channel  and  lake  clearance  on  National  Forest  lands. 

PROGRAMS  2000-2020 
Water  Quality  Control 

o.  Continue  water  quality  surveillance  program. 

Flood  Control 

p.  Continue  flood  plain  management  program. 

Watershed  Management 

q.  Provide  technical  assistance  for  onfarm  and  other 
private  practices. 

r.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

s Continue  fish  and  wildlife  programs. 


“Projects  not  shown  on  Figure  7 
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NISQUALLY-DESCHUTES  BASINS 


SUMMARY  OF  PLAN 

In  developing  the  plan  tor  the  Nisqually- 
Deschnies  Basins,  conflicting  uses  lor  the  Nisqually 
Delia  arose  which  could  not  be  readily  resolved 
without  further  detailed  sludy.  Development  of  the 
Nisqually  Delta  as  a port  facility  and  water-oriented 
industrial  location  could  conflict  with  the  present  and 
projected  use  of  this  resource  as  a natural  biotic, 
recreational,  and  wildlife  area.  Since  this  is  an  area  ol 
high  priority  for  both  uses,  alternative  plans  for  use 
ol  the  Nisqually  Delta  are  presented. 

Alternative  A is  a plan  for  a projected  recre- 
atiotial-wildlile  biotic  research  use  of  the  delta. 
Alternative  B provides  for  the  utilization  of  a portion 
ol  the  delta  for  a navigation  port  and  related 
indust  rial  development. 

ALTERNATIVE  A 

Early  Action,  1970-1980 

The  present  municipal  and  industrial  water 
supply  needs  for  the  greater  Olympia  area  can  be  met 
from  ground  water,  (he  present  sources  of  supply  are 
considered  adequate,  and  enlargement  of  existing 
supply  systems  would  meet  the  projected  needs. 
Detailed  studies  should  be  undertaken  during  this 
time  period  to  determine  the  capability  of  the  local 
ground  water  supply. 

rite  water  supply  system  for  the  Olympia  area 
and  the  small  rural  community  water  systems  should 
be  enlarged  to  provide  the  peak  How  and  lire 
protection  delivery  capability  outlined  in  the  State’s 
water  supply  system  standards. 

Irrigation  water  supplies,  including  about  2.200 
acres  ol  new  lands  projected  to  be  irrigated  by  I OHO, 
can  be  met  from  both  surface  and  ground  water 
sources.  In  the  Deschutes  Basin,  the  irrigable  lands  arc 
in  an  area  with  an  excellent  ground  water  resource 
and  these  lands  can  be  expected  to  be  irrigated  from 
this  source  through  private  farm  development.  In  the 
Nisqually  River  Basin,  the  irrigation  water  supply 
would  be  obtained  from  both  surface  and  ground 
water  sources.  Irrigation  systems  would  be  con- 
structed by  the  individual  farmer. 

I o comply  with  Washington  State  water  quality 
standards,  waste  treatment  and  sewer  oullall  facilities 


would  be  installed  by  the  various  industries  lor 
treating  industrial  wastes  prior  to  discharge  into  the 
offshore  waters. 

Water  treatment  needs  can  be  met  with  the 
construction  of  secondary  waste  facilities  with  ade- 
quate sanitary  sewers  at  Paradise,  I ongmire,  Olympia, 
and  Lacey.  Water  quality  surveillance  stations  would 
be  established  at  three  new  locations  in  the  Basins  to 
regularly  measure  the  water  characteristics.  A com- 
prehensive water  pollution  control  and  abatement 
plan  would  be  developed  for  the  basins. 

The  Nisqually  and  Deschutes  Rivers  flow  tor 
the  greater  part  of  their  length  through  a natuial 
sanctuary  where  outdoor  recreation  and  forestry  are 
primary  uses.  Hence,  wasteloading  is  expected  to  be 
light  and  minimum  flows  for  other  purposes  such  as 
fish  would  be  sufficient  to  maintain  a desirable  water 
quality.  A continuing  program  ol  expanding  waste 
treatment  and  sanitary  sewers  in  all  municipalities 
and  small  community  systems  would  be  necessary  to 
keep  pace  with  an  expanding  population.  A study 
would  be  made  of  the  Nisqually  Rivei  for  possible 
inclusion  of  portions  within  State  recreation  liver 
system. 

To  meet  the  rapidly  increasing  demand  ol 
boating  enthusiasts,  a small  boat  liatbor  with  2.10  wet 
moorages  would  be  built.  An  additional  420  wet 
moorages  would  be  provided  by  the  private  sector 
prior  to  lost)  Approximately  half  of  these  moorages 
could  be  built  in  the  Olympia  Harbor  area. 

To  meet  the  navigational  shipping  needs,  the 
terminal  facilities  at  the  Port  of  Olympia  would  have 
to  be  expanded  to  its  maximum  physical  boundaries. 
Dredging  the  shipping  channel  to  a depth  ot  40  feet 
would  be  necessary  to  handle  the  increasing  deep 
draft  of  the  modern  Heels. 

f lood  plain  regulations  would  be  established  to 
reduce  existing  and  future  Hood  damages  on  both  the 
Nisqually  and  Deschutes  Rivei  flood  plains.  One- 
hundred  year  flood  protection  would  be  provided  for 
the  8,000-acre  Nisqually  Hood  plain  below  \ldet 
Dam  with  the  assignment  of  55,000  acre-feet  ol 
storage  in  Alder  Reservoit  for  flood  control  icgul.i- 
tion. 

Other  water  resource  needs  would  be  met  In 
the  progressive  development  and  implementation 
watershed  management  programs  particularly 
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cultural  and  urban  water  management  and  forest 
management  measures. 

The  recreational  plan  includes  land  and  facility 
developments  interspersed  throughout  the  Basins  and 
along  the  shoreline  of  Puget  Sound.  With  no  addi- 
tional upstream  storage  or  similar  upstream  structural 
development,  the  Nisqually  River,  Masltel  River,  and 
tributary  streams  would  be  preserved  itt  their  present 
natural  environment  for  use  by  future  generations. 

A minimum  streamflow  of  150  cfs  for  fish 
could  be  maintained  in  the  13-mile  reach  of  the 
Nisqually  River  downstream  from  the  Centralia  City 
Power  diversion  canal  and  upstream  from  the  power- 
house through  agreement  with  the  city  of  Tacoma 
and  the  city  of  Centralia.  Streamflow  records  indicate 
that  only  a few  times  during  the  summer  months  has 
a How  this  low  occurred.  The  agreement  would 
provide  that  this  How  is  maintained  in  the  .iver.  The 
streamflov  s for  fish  would  be  attained  in  the  remain- 
ing Nisqi'dly  River  due  to  the  normal  operation  of 
Alder  and  LaGrande  power  facilities.  Over  00  percent 
of  the  natural  streamflow  of  the  Deschutes  River 
would  be  available  for  fish  use.  Other  early  action 
enhancement  features  for  fish  include  spawning  and 
rearing  ponds  and  channels,  an  additional  hatchery, 
stream  channel  clearance  projects,  acquisition  and 
development  of  access  to  7 lakes,  and  obtaining  50 
miles  of  streambank  greenbelt  on  the  major  river 
systems  to  insure  public  access  to  fishing  areas. 

The  Nisqually  Delta  would  be  retained  as  a 
natural  estuarine  area.  Public  access  would  be  pro- 
vided to  the  delta,  and  facilities  developed  to  permit 
recreational  use.  wildfowl  hunting,  and  biotic  re- 
search. The  Department  of  Game  has  presently 
acquired  627  acres  for  development  of  the  area  into 
such  a multiple-purpose  plan.  Its  on-going  program 
includes  the  acquisition  of  3,000  acres  in  the  delta. 
The  delta  is  being  studied  for  inclusion  into  the 
Nation's  system  of  natural  estuarine  areas. 

Long-Range,  1980-2020 

During  this  period,  the  municipal  and  domestic 
water  supply  systems  would  need  to  be  enlarged  and 
expanded  to  keep  pace  with  the  population  expan- 
sion. Should  it  be  found  from  the  quantitative  ground 
water  studies  to  be  conducted  during  the  early  action 
period  that  ground  waters  arc  not  available  in 
sufficient  quantities  to  satisfy  projected  needs,  utiliz- 
ation of  surface  waters  of  the  Deschutes  River  and/or 
the  Nisqually  River  could  satisfy  the  additional 
municipal  and  industrial  requirements.  Upstream 


storage  would  be  necessary  for  the  development  of 
the  Deschutes  River  as  a municipal  and  industrial 
source. 

A continuing  planning  and  implementation 
program  expansion  of  waste  treatment  and  sanitary 
sewer  facilities  commensurate  with  a water  quality 
surveillance  program  would  be  necessary  to  meet  and 
maintain  Washington  State  water  quality  standards. 

Irrigation  expansion  would  continue  with  an 
additional  13,00  acres  of  new  lands  projected  to  be 
irrigated.  These  lands  are  expected  to  be  in  scattered 
parcels  throughout  the  Basins.  The  irrigation  water 
supplies  are  expected  to  be  obtained  primarily  from 
ground  water.  Irrigation  development  would  be  by 
private  investment. 

Additional  wet  moorages  would  be  provided 
with  construction  of  small  boat  harbors  at  Budd 
Inlet,  Nisqually  Delta,  and  Henderson  Inlet.  With 
these  developments,  an  additional  3,610  wet  moor- 
ages would  be  provided  by  2020.  These  facilities 
would  include  moorages  to  handle  a deficit  need  in 
the  Puyallup  Basin. 

The  Hawks  Prairie  area  would  be  developed  as  a 
water-oriented  industrial  area.  Minimum  port  facili- 
ties would  be  developed  adjacent  to  the  industrial 
area  and  a minimum  amount  of  waterfront  land 
would  be  taken  for  the  actual  port  development.  The 
development  plan  to  be  provided  for  the  area  should 
become  a component  part  of  the  navigation  plan  for 
Puget  Sound.  This  plan  should  include  a compilation 
of  related  industrial  and  recreational  uses  with  mini- 
mum environmental  quality  impacts. 

Flood  control  storage  of  15,000  acre-feet 
would  be  provided  by  development  of  a dam  and 
reservoir  at  the  Shellrock  Ridge  site  on  the  Deschutes 
River  by  year  2020.  This  would  provide  100-year 
protection  to  the  long,  narrow  2,700-acre  Deschutes 
River  flood  plain.  The  use  of  levees  to  provide 
protection  in  this  narrow  flood  plain  arc  not  econom- 
ical and  would  be  undesirable  from  an  aesthetic,  fish, 
and  recreational  standpoint.  The  flood  plain  manage- 
ment program  would  be  continued. 

Prior  to  the  year  2020,  land  treatment  facilities 
and  small  watershed  multiple-purpose  projects  would 
be  provided  at  specified  locations  along  the  Deschutes 
and  Nisqually  Rivers.  Henderson  and  Budd  Inlets,  and 
tributary  streams  to  the  Nisqually  River.  These 
projects  would  provide  adequate  water  management, 
small  watershed  flood  protection,  and  soil  stabiliza- 
tion for  approximately  636,000  acres.  Watershed 
management  programs  which  offer  technical  assist- 
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ance  and  financial  participation  in  local  land  and 
water-related  projects  and  programs  would  be  con- 
tinued. 

An  additional  5,793  acres  of  land  with  ap- 
propriate facilities  would  be  acquired  and  developed 
for  recreational  use.  The  fish  and  wildlife  plan 
emphasizes  additional  spawning  and  rearing  areas, 
channel  clearance,  educational  programs,  and  acqui- 
sition of  key  wildlife  ecological  and  hunting  areas. 
Table  16  shows  all  elements  of  Alternative  A and 


the  attendant  costs.  The  output  of  the  programs  are 
complementary  to  the  listed  project  facilities.  The 
early  action  plan  for  Alternative  A includes  programs 
amounting  to  $41,269,000  and  projects  costing 
$35,820,000  for  a total  investment  of  $77,089,000. 
Program  and  project  investment  costs  for  the 
1980-2000  period  amount  to  $120,703,000  and  for 
the  2000-2020  period  $112,560,000  for  a total 
50-year  investment  of  $310,352,000. 
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SEQUENCE  OF  DEVELOPMENT 
ALTERNATIVES  A AND  B 

The  projects  and  programs  of  the  Comprehensive  Plan  for  the  Nisqually-De schutes  Basins  are  summarized  in 
Table  17  by  time  periods.  The  project  numbers  identify  features  on  Figure  8,  and  are  the  same  for  both 
Alternatives  A and  B unless  otherwise  noted. 

TABLE  17.  Future  projects  and  programs,  Nisqually-Deschutes  Basins 


PROJECTS  PRIOR  TO  1980 


Municipal  and  Industrial  Water  Supply 

1.  Increase  delivery  capability  of  McCallister  Springs  to 
21  mgd  capacity. 

2.  Increase  delivery  capability  of  water  supply  system  for 
T umwater. 

3.  Increase  delivery  capability  of  water  supply  system  for 
Lacey. 

4. *  Increase  delivery  capability  of  water  supply  systems  of 

the  small  and  rural  communities. 

Irrigation 

5. *  Installation  of  individual  farm  irrigation  pumping  and 

sprinkler  systems  (private)  to  irrigate  2,700  acres. 

Water  Quality  Control 

6.  Install  secondary  treatment  facilities  at  Paradise  and 
Longmire. 

7.  Provide  facilities  for  adequate  treatment  of  wattes, 
disinfection  and  an  adequate  outfall— Olympia. 

8.  Provide  sewering  in  Lacey  and  interception  to 
Olympia  treatment  plant. 

9. *  Improvement  of  waste  collection  facilities  for  recrea- 

tion developments  including  small  boat  harbors. 

Navigation 

10.  Deepen  West  Waterway  to  40  feet  in  Budd  I nlet. 

11.  Development  of  a small  boat  harbor-Olympia. 

Flood  Control 

12.  Obtain  flood  control  storage  in  Alder  Lake. 

Recreation 

13.  Development  of  two  urban  recreation  sites  north  of 
Olympia. 

14.  Development  of  three  urban  recreation  sites  near 
T umwater. 

15.  Development  of  four  recreation  sites  near  Long  Lake. 

16.  Development  of  two  recreation  sites  in  Offutt  Lake. 

17.  Development  of  two  recreation  sites  along  Deschutes  b. 
River  between  Lake  Lawrence  and  Capitol  Lake. 

•Projects  not  shown  on  Figure  8 


18.  Develop  a recreation  site  near  F lander  Lake. 

19.  Develop  two  recreation  sites  near  Lake  Lawrence. 

20.  Develop  six  salt  water  shoreline  recreation  sites 
between  Nisqually  Delta  and  Eld  Inlet. 

21.  Develop  two  recreation  sites  near  Harts  Lake. 

22.  Develop  two  recreation  sites  near  T anawax  Lake. 

23.  Develop  one  recreation  site  near  Eatonville. 

24.  Develop  three  recreation  sites  near  Alder  Lake. 

25.  Develop  one  recreation  site  between  Alder  Lake  and 
Rainier  National  Park. 

26.  Develop  one  recreation  site  near  Mineral  Lake. 

27.  Develop  15  recreation  sites  in  the  Snoqualmie 
National  Forest  and  Rainier  National  Park. 

28.  Develop  three  recreation  sites  on  Nisqually  River 
between  Alder  Dam  and  Puget  Sound. 

Fish  and  Wildlife 

29.  Acquire  public  fishing  access  on  Roy  (Muck),  Upper 
Twin,  Loner  Twin,  Bald  Hills,  Southwick,  Hewitt,  and 
Elbow  Lakes. 

30. *  Construct  a stream  fish  hatchery. 

31. *  Develop  steelhead  and  cutthroat  rearing  ponds. 

32.  Acquire  and  develop  saltwater  access— Nisqually 
Flats  (Alternative  A only). 

33.  Acquire  and  develop  saltwater  access— Henderson  Inlet. 

34.  Acquire  and  develop  50  miles  of  streambank  access. 

35.  Acquire  and  develop  the  3,000-acre  Nisqually  Delta 
for  a natural  recreation,  waterfowl  aed  biotic  research 

area  (Alternative  A only). 

PROGRAMS  PRIOR  TO  1980 
Water  Quality  Control 

a Establish  and  operate  water  quality  surveillance 
stations  at  key  salt  and  fresh  water  locations. 
Complete  and  implement  a comprehensive  sewerage 
drainage  basin  program  to  provide  waste  treatment 
and  collection  facilities  necessary  to  accommodate 
expanding  population  and  industrial  development. 

Flood  Control 

Establish  and  administer  county-wide  flood  plain 
zoning  measures  under  flood  plain  management 
proQfim. 
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FIGURE  8.  Comprehensive  Plan  Elements 


TABLE  17.  Future  projects  and  programs,  Nisqually-Deschutes  Basins  (Coin'd) 


Watershed  Management 

c.  Provide  technical  assistance  and  management  for  State  46. 
and  Federal  lands. 

d.  Provide  technical  assistance  for  on-farm  and  other  47. 
private  practices.  Establish  zoning  requirements  to 

guide  the  build-up  of  intensive  land  use,  changing  land  48. 
use  and  combinations  of  land  and  mater  use. 

49. 

Fish  and  Wildlife 

60. 

e.  Conduct  stream  cross-section  measurements. 

f.  Develop  fish  toxicants  and  lake  fertilization  techniques.  SI. 

g.  Develop  fish  management  for  large  reservoirs. 

h.  Develop  fish  disease  control  program  for  lakes.  62. 

i.  Develop  local  coop  program  for  habitat  development 
and  access. 

j.  Develop  public  educational  program  for  utilization  of 
resources. 

k.  Conduct  program  studies  to  determine  specific  forest- 
wildlifr  management 

l.  Develop  eductional  program  to  stress  value  of  spiny- 
ray  fish. 

m.  Perform  an  inventory  of  shellfish  stocks  and  potential 
recreational  use  by  tidelands. 

PROJECTS  1980-2000 

Municipal  and  Industrial  Water  Supply 

36.  E nlarge  the  mater  supply  systems  at  T ummater. 

37.  Enlarge  the  mater  supply  syttams  at  Lacey. 

38.  Enlarge  the  small  and  rural  community  systems. 

Irrigation 

39. *  Installation  of  individual  farm  irrigation  systems  for 

irrigating  6.000  acres  of  new  lands. 

Water  Quality  Control 

40.  Enlarge  and  expand  masta  treatment,  sewer  facilities 
and  adequate  outfall  at  Olympia,  Lacey  and 
T ummater. 

Navigation 

41.  Acquisition  of  3,000  acres  for  mater-oriented  indus- 
trial development  on  Hawks  Prairie. 

41a.  Acquisitiun  and  development  of  port  facility  at 
Nisqually  Delta  (Alternative  B only). 

42.  Deepen  East  Waterway  and  West  Waterway  in  Olympia 
Harbor  to  46  feet. 

43.  Small  boat  harbor  development-Niaquafly  Delta. 

44.  Small  boat  harbor  development-Budd  Inlet. 

Flood  Control 

46.  Construct  levees  in  Nist,  .ally  Delta  (Alternative  B 
onlyl. 


Watershed  Management 

Small  watershed  multiple-purpose  project-Muck 
Creek. 

Small  watershed  multiple-purpose  project-Horn- 
Tanawax  Creek. 

Small  watershed  multiple-purpose  project-Ohop 
Creek. 

Small  watershed  multiple-purpose  project-Nisqually 
River. 

Small  watershed  multiple-purpose  project -Henderson 
I nlet. 

Small  watershed  multiple-purpose  project-West  Budd 
Inlet. 

Small  watershed  multiple-purpose  project-Deschutes 
River. 

Recreation 

S3  Develop  seven  recreational  sites  along  salt  water 
shoreline. 

64.  Develop  two  recreational  sites  near  Lake  St.  Clair. 

56.  Develop  one  recreational  site  East  Olympia. 

b6.  Develop  three  recreational  sites  along  Deschutes  River 
below  Lake  Lawrence. 

57.  Develop  two  recreational  sites  near  Lake  Lawrence. 

58.  Develop  four  recreational  sites  along  Nisqually  River 
between  Alder  Dam  and  Nisqually  Delta. 

59.  Develop  one  recreational  site  near  Nisqually  Lake. 

60.  Develop  one  recreational  site  near  headwaters  of  Muck 
Creek. 

61.  Develop  two  recreational  sites  near  Seven  Lake. 

62.  Develop  two  recreational  sites  near  Tan  aw  ax  Lake. 

63.  Develop  two  recreational  sites  at  Alder  Lake. 

64.  Develop  two  recreational  sites  upstream  of  Alder 
Lake. 

66.  Develop  20  recreational  sites  in  the  National  Forest 

and  Mt.  Rainier  National  Park 

Fish  and  Wildlife 

66. *  Construct  fish  passage  on  five  streams.  60  stream 

miles. 

67. *  Improve  habitat  on  16  streams.  38  stream  miles. 

68. *  Clear  channels  on  10  streams,  54  stream  miles. 

69. *  Construct  10  acres  of  rearing  ponds  and  1 mile  of 

spawning  channel. 

70. *  Construct  salmon  hatchery  and  other  fish  and 

wildlife  facilities. 

PROGRAMS  1980-2000 
Water  Quality  Control 

n.  Continue  water  quality  surveillance  program  and  the 
periodic  revision  and  implementation  of  the  compre- 
hensive sewage  drainage  basin  plans. 

•Projects  not  shown  on  Figure  8 
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TABLE  17.  Future  projects  and  programs,  Nisqually-Deschutes  Basins  (Cont'd) 


Flood  Control 

o.  Continue  flood  plain  management  program. 

Watershed  Management 

p.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

q.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

r.  Complete  stream  cross-section  measurements. 

s.  Continue  fish  and  wildlife  programs. 

PROJECTS  2000-2020 
Municipal  and  Industrial  Water  Supply 

71.  Enlarge  McCallister  Springs  to  its  ultimate  capability. 

72. *  I ncrease  delivery  capability  of  supply  systems  at  Lacey 

and  T umwater. 

73. *  Increase  delivery  capability  of  small  rural  and  com- 

munity systems. 

Irrigation 

74. *  Install  the  individual  farm  irrigation  facilities  for 

irrigating  8.000  acres  of  new  lands. 

Water  Quality  Control 

75. *  Construct  the  municipal,  industrial  and  recreation 

waste  treatment  facilities  as  contained  in  the  plan. 

Navigation 

76.  Construct  a small  boat  harbor-Henderson  Inlet 

77.  Enlarge  small  boat  harbor  at  Budd  Inlet 

Flood  Control 

78.  Construct  Shellrock  Ridge  Dam  and  reservoir  on 
Deschutes  River. 

Watershed  Management 

79.  Small  watershed  multiple-purpose  project-Mashel 
River. 

/ 

•Projects  not  shown  on  Figure  8 


Recreation 

80.  Develop  two  recreation  sites  along  salt  water  shoreline. 

81.  Develop  two  recreation  sites  along  Deschutes  River 
between  Lake  Lawrence  and  Capitol  Lake. 

82.  Develop  one  recreation  site  near  East  Olympia. 

83.  Develop  three  recreation  sites  along  Muck  Creek. 

84.  Develop  one  recreation  site  along  T anawax  Creek. 

85.  Develop  one  recreation  site  near  Clear  Lake. 

86.  Develop  two  recreation  sites  at  Alder  Lake. 

87.  Develop  three  recreation  sites  upstream  from  Alder 
Lake. 

88.  Develop  30  recreation  sites  in  National  Forest  and 
Rainier  National  Park. 

89.  Develop  five  recreation  sites  along  Nisqually  River 
between  Alder  Dam  and  Nisqually  Delta. 

Fish  and  Wildlife 

90. *  Construct  two  salmon  hatcheries. 

91. *  Develop  45  acres  of  salmon  rearing  facilities. 

92. *  Develop  1 mile  of  spawning  channel. 

93. *  Additional  game  fish  facilities — facilities  unknown. 

94. *  Additional  wildlife  facilities— facilities  unknown. 

PROGRAMS  2000-2020 
Water  Quality  Control 

t.  Continue  water  quality  surveillance  program  and 
review  of  the  comprehensive  sewage  drainage  basin 
plan. 

Flood  Control 

u.  Continue  flood  plain  management  program. 

Watershed  Management 

v.  Provide  technical  assistance  for  ^n-farm  and  other 
private  practices. 

w.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

x.  Continuation  of  fish  and  wildlife  programs  including 
shellfish  enhancement. 
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SUMMARY  OF  PLAN 
ALTERNATIVE  B 

Alternative  B is  the  same  as  Alternative  A 
except  for  the  projected  use  of  the  Nisqually  Delta. 
Alternative  A projects  development  of  the  area  for 
recreational  and  fish  and  wildlife  uses.  Alternative  B 
discusses  the  development  of  a portion  of  the  delta 
for  a navigation  port  with  corresponding  terminal  and 
water-oriented  industrial  land  lacilities.  Based  on 
current  and  projected  trends  of  land  use  by  the 
Navigation  Appendix,  the  port  facility  would  be 
needed  after  1980. 

Long  Range  1980-2020-The  projected  port 
development  covers  approximately  1300  acres  and 
would  be  located  on  Pierce  County  side  of  the 
Nisqually  River. 

The  port,  terminal  and  industrial  facilities 
would  be  constructed  by  1085  when  projected 
navigation  related  land  use  of  the  Puyallup  River 
delta  would  equal  available  land  at  that  location. 

A deep  draft  terminal  would  be  provided 
through  dredging  of  a waterway  east  and  separate 
from  the  main  river  channel.  The  terminal  would 
accommodate  12  berths  1,000  feet  long  at  depths 
from  55  to  85  feet.  The  interior  waterway  channel 
extending  from  deep  water  to  5,000  feet  inland 
would  be  approximately  800  feet  wide  and  55  teet 
deep  with  the  outer  berths  able  to  serve  super-bulk 
cargo  vessels  of  71  foot  draft. 

A unit-train  loop  would  connect  with  the  main 
lines  of  the  Northern  Pacific  and  Union  Pacific 
Railroads  and  encircle  the  bulk  and  general  cargo 
terminal  areas.  Although  projections  of  future  com- 
merce in  terms  of  specific  commodities  have  not  been 
made  beyond  1980,  expectations  are  that  bulk  cargo 
including  coal,  metal  ores  and  some  general  cargo 
would  be  handled  at  the  Nisqually  Delta  facility. 
Water  transport-oriented  industrial  use  would 
primarily  occur  at  the  Hawks  Prairie  and  Olympia 
Harbor  sites. 

The  east  bank  of  the  Nisqually  River  would  oe 
stabilized  through  a distance  of  16,000  feet,  to 
preserve  water  quality  by  isolating  the  terminal  area 
from  the  river.  The  west  side  of  the  river  would 
remain  in  an  undisturbed  natural  state  which  can  be 
developed  for  other  uses  such  as  recreation,  hunting 
and  waterfowl  resting  area. 

Partial  development  of  the  1 ,300  acres  could 


begin  prior  to  1980  as  significant  lead  time  is 
ordinarily  required  to  prepare  sites  for  terminal  and 
industrial  use  where  extensive  dredging  is  required  as 
in  the  case  of  Nisqually  Delta. 

The  port  development  would  require  flood 
protection  in  excess  of  the  100-year  flood.  Flood 
control  storage  in  Alder  Reservoir,  as  discussed  in 
Alternative  A,  would  provide  the  100-year  protection 
and  levees  and  channelization  in  the  delta  would 
provide  protection  in  excess  of  1 00  years. 

The  fish  and  wildlife  and  recreation  features 
would  remain  the  same  as  Alternative  A except  for 
that  portion  relating  to  the  Nisqually  Delta. 

There  would  be  some  reduction  of  projected 
recreation  visitation  but  this  has  yet  to  be  evaluated. 

Table  17  shows  all  elements  of  Alternative  B 
and  Table  18  the  attendant  costs.  The  output  of  the 
programs  are  complementary  to  the  listed  project 
facilities. 

SEQUENCE  OF  DEVELOPMENT 
ALTERNATIVE  B 

The  schedule  of  development  of  the  projects 
and  programs  would  be  the  same  as  Alternative  A 
with  the  exception  of  navigation,  flood  control  and 
fish  and  wildlife.  These  additions  and  deletions  to 
Alternative  A are  shown  in  the  inset  on  Figure  and 
discussed  as  follows. 

1970-1980 

Fish  and  Wildlife 

Delete  the  acquisition  and  development  of  the 
Nisqually  Delta  for  fish  and  wildlife  purposes. 

1980-2000 

Navigation 

Acquisition  and  development  of  the  port 
facility  at  the  Nisqually  Delta. 

Flood  Control 

Construct  flood  control  levees,  straighten  and 
deepen  channels  in  the  Nisqually  Delta. 

2000-2020 

None 
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1970-1980 

Average  Annual  1980-2000  2000  2020  1970-2020 

Investment^  Benefits  Investment  Investment  Investment 

Feature  Item  Costs  Costs  Gross  Net  Costs  Costs  Costs 

($10001  ($1000)  ($1000)  ($1000)  ($10001  ($10001  ($1000) 
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Includes  cumulative  annual  program  costs  for  the  period  for  management  features  and  capital  costs  for  nonstorage  and  storage  projects 
General  navigation  facilities  cost  and  benefits  for  public  small  boat  harbors  only.  Total  costs  and  benefits  included  with  Recreation. 


WEST  SOUND  BASINS 


SUMMARY  OF  PLAN 

Early  Action,  1970-1980 

During  this  period,  municipal  and  industrial 
water  supply  needs  of  Bremerton  and  Port  Townsend 
would  be  satisfied  through  further  utilization  of 
surface  water  sources.  Shelton,  Port  Orchard, 
Poulsbo,  and  other  rural  communities  would  utilize 
ground  water  sources.  Self-supplied  industrial  water 
would  come  from  both  surface  and  ground  water 
sources. 

About  4(X)  acres  of  cropland  would  be  placed 
under  irrigation,  with  water  supplied  by  individual 
farmers  from  both  surface  and  ground  sources.  This 
increase  would  make  a total  of  1 ,600  acres  of  land  in 
crop  production. 

Compliance  with  Washington  State  water 
quality  standards  would  be  obtained  through  instal- 
lation of  adequate  collection  and  treatment  facilities 
by  a number  of  communities  and  cities  in  the  Basins. 
Pulp  mills  would  remove  settleable  solids  from  mill 
effluents  prior  to  discharge  and  would  install  ade- 
quate outfalls  and  diffusers  to  achieve  maximum 
dilution  and  dispersion  into  marine  waters.  A water 
quality  surveillance  program  would  be  expanded  in 
order  to  provide  an  adequate  monitoring  system  with 
sampling  stations  on  marine  and  fresh  water.  A 
comprehensive  sewerage  plan  would  be  developed  for 
the  Basins. 

Navigation  needs  of  the  Basins  consist  of 
meeting  the  needs  of  pleasure  boat  harbors.  Six  small 
boat  harbors  with  over  4,300  wet  moorages  would  be 
provided  for  pleasure  boaters. 

Power  needs  for  the  Basins  would  be  satisfied 
by  the  Northwest  Regional  sys  tern  which  is  dis- 
cussed under  Power  in  the  Area  portion  of  this 
Report. 

A levee  project  on  the  Dosewallips  River  to 
protect  Dosewallips  State  Park  is  planned  for  early 
action.  Flood  plain  management  would  provide  an 
effective  means  of  reducing  future  flood  damages 
through  land  use  zoning  of  lands  in  the  flood  plain, 
consistent  with  the  levels  of  protection  provided. 
Floodproofing  and  warning  systems  also  would  be 
implemented.  These  measures  could  contribute  sig- 
nificantly to  the  reduction  of  future  flood  damages  in 
the  various  drainages. 

Two  small  watershed  multiple-purpose  projects 
are  planned  for  implementation  during  this  period  to 


achieve  floodwater  damage  reduction,  rehabilitation 
and  protection  of  watershed  lands  and  water  manage- 
ment. One  project  is  located  in  the  Goldsborough 
Creek  drainage  and  the  other  on  Chimacum  Creek. 
These  projects  consist  of  stabilized  channels  and 
outlet  control  structures.  Important  complements  to 
the  watershed  management  projects  arc  the  programs 
of  technical  assistance  and  management  and  land 
treatment  and  drainage. 

Campgrounds,  picnic  areas,  beaches,  and  boat 
launching  ramps  would  be  developed  on  existing 
public  lands,  together  with  the  acquisition  of  addi- 
tional land  and  water  areas  to  satisfy  recreational 
needs.  Additional  land  and  water  areas  would  be 
acquired  along  the  Puget  Sound  shoreline  to  provide 
badly  needed  marine  parks.  Approximately  100 
recreation  sites  are  planned  for  expansion  or  de- 
velopment prior  to  1980. 

Land  acquisition,  including  access  and  fish  and 
widlife  enhancement  projects,  would  be  undertaken 
to  increase  the  opportunities  for  this  form  of  outdoor 
recreation.  Additional  fish  hatcheries  would  be  con- 
structed for  both  resident  and  migratory  fish  together 
with  rearing  ponds,  spawning  channels  and  fish 
passage  improvements.  Cross-sectional  stream  surveys 
would  be  undertaken  during  this  period  in  order  to 
determine  the  minimum  and  optimum  streamflows 
required  for  fish  production.  Subsequent  to  these 
cross-sectional  surveys  further  studies  of  new  projects 
may  be  required,  as  well  as  reconsideration  of  the 
operation  of  existing  projects. 

Long  Range,  1980-2020 

A storage  project  is  proposed  on  the  Duckabush 
River  to  supply  anticipated  regional  municipal  and 
industrial  water  needs  of  the  Kitsap  Peninsula.  Dis- 
tribution would  be  accomplished  using  the  existing 
Bremerton  system.  Other  water  users  within  the 
Basins  would  continue  to  develop  both  ground  and 
surface  sources. 

An  additional  1,000  acres  of  land  would  be 
placed  under  irrigation  during  this  period  with  water 
supplied  from  ground  and  surface  sources  by  indi- 
viduals. 

Treatment  and  collection  facilities  would  be 
expanded  commensurate  with  the  growth  in  popula- 
tion and  industrial  development  to  insure  that  the 
Slate  water  quality  standards  are  continually  met. 
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The  wafer  quality  monitoring,  evaluation,  and  control 
program  would  be  maintained. 

Navigation  development  would  be  limited  to 
satisfying  the  needs  of  pleasure  boaters.  Wet  moor- 
ages would  be  provided  at  17  small  boat  harbor 
projects,  with  over  21.000  wet  moorages  between 
1080  and  2020. 

Power  development  would  probably  include 
pumped-storage  at  a number  of  the  potential  sites 
within  the  Basin.  Oil  or  gas-fueled  steam  electric 
plants  may  also  be  located  during  this  period  to  meet 
short-time  peaking  requirements.  Development  of 
nuclear  electric  generating  plants  may  occur  but 
specific  sites  have  not  been  determined  and  would  be 
dependent  upon  future  studies  that  considered  shore- 
line characteristics  nearness  to  major  load  centers  and 
impacts  on  the  environment. 

Flood  control  structures  envisioned  during  this 
period  consist  of  a levee  on  the  Skokomish  River  to 
provide  protection  to  agricultural  lands  and  one  on 
the  Big  Quilcene  River  to  provide  protection  to  the 
community  of  Quilcene.  Flood  plain  management 
would  be  continued  with  zoning  bv  the  counties  to 
guide  future  development  and  prevent  unwarranted 
development  in  the  Rood  plain. 

Further  programs  and  projects  would  be  under- 
taken to  satisfy  watershed  management  needs.  These 
would  include  Id  multiple-purpose  projects  and  a 
significant  program  of  technical  assistance,  land  treat- 
ment. and  water  management. 

Additional  development  of  campgrounds. 


picnic  areas,  and  other  recreation  facilities  would  be 
undertaken  after  1980  at  over  170  sites  throughout 
the  Basins,  on  public  lands  as  well  as  on  private  lands, 
with  both  public  and  private  sectors  participating  in 
the  providing  of  recreation  facilities.  Portions  of  the 
Skokomish  River  and  its  North  and  South  Forks  may 
be  included  in  a State  system  of  scenic  and  recre- 
ational rivers  for  retention  in  a free-flowing  state  for 
public  use.  Also,  the  Fiamma  Hamma,  Duckahush, 
Dosewallips,  and  Big  Quilcene  Rivers  could  be  in- 
cluded in  the  system. 

Additional  fishing  opportunities  would  be  pro- 
vided through  anadromous  and  resident  fish  resource 
enhancement  measures.  A number  of  fish  passage 
improvements  are  planned  during  the  long-range 
period,  as  well  as  additional  spawning  habitat  de- 
velopment. Wildlife  conservation  and  enhancement 
programs  begun  prior  to  1980  would  be  continued. 

Table  19  summarizes  the  West  Sound  Basins' 
elements  of  the  Comprehensive  Plan,  showing  the 
benefits  and  costs  for  the  early  action  portion  of  the 
Plan,  and  provides  a summary  of  investment  costs  by 
water  resource  features  for  the  entire  50-year  period 
ending  in  2020.  The  early  action  portion  of  the  Plan 
includes  programs  amounting  to  $98,744,000  and 
projects  costing  $88,995,000,  for  a total  investment 
of  $187,739,000.  Program  and  project  investment 
costs  for  the  1980-2000  period  amount  to 
$271,206,000  and  for  the  2000-2020  period, 
$314,250,000,  for  a total  50-year  investment  of 
$773,195,000. 
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TABLE  19.  Comprehensive  Plan,  West  Sound  Basins 


1970  1980 

Average  Annual 

1980  7000 

2000  2020 

19702020 

Investment' 

Benefits 

Investment 

Investment 

Investment 

F eature 

1 tern 

Costs 

Costs  Gross  Net 

Costs 

Costs 

Costs 

IS  1000) 

($1000)  ($10001  ($1000) 

($1000) 

($1000) 

($1000) 

Management  Programs 


Water  Quality  Control 

Monitoring.  Evaluation  and 
Control  Programs 

750 

360 

480 

1.590 

F lood  Control 

F lood  Plain  Management 

125 

too 

100 

325 

Watershed  Management 

Programs 

97.404 

121,702 

120.616 

339.722 

Fish  & Wildlife 

Programs 

465 

800 

800 

2.065 

T otai  Management 

$ 98.744 

$122,962 

$121,996 

$343. 707 

Nonstorage  Protects 

M&l  Water  Supply 

Surface  Water 

5.850 

688 

688s 

- 

4.420 

2,210 

17.480 

Ground  Water 

2.470 

279 

279* 

1.770 

3,150 

7.390 

Irrigation 

Private  Development 

50 

7 

74 

70 

70 

190 

Water  Quality  Control 

Collection  and  T reatment 

10  900 

676 

676* 

25.300 

37.300 

73  500 

Navigation 

Small  Boat  Harbors 

I8  68SI2 

(8561 2 

18061 7 

1250) 2 

(17,539) 2 

( 26,659) 2 

152.B83I2 

Power^ 

F lood  Control 

Levees 

150 

11 

12 

1 

1.140 

0 

1.790 

Watershed  Management 

Floodwater  Damage  Reduction 
Rehabilitation  and  Protection, 
and  Water  Management 

1.079 

59 

150 

91 

8.055 

970 

10.104 

Recreation 

Land  Acquisition,  Access 
and  Recreation  Facilities 

62  212 

5 405 

6.000 

595 

82.100 

133.700 

278.012 

Fish  & Wildlife 

Land  Acquisition.  Access  and 
Enhancement  Facilities 

6 284 

583 

1.571 

988 

13.389 

14.854 

34.527 

Total  Nonstorage 

J cl  995 

$7  708 

$9  383 

$1,675 

$136,244 

$192,254 

$417,493 

Storage  Protects 

M&l  Water  Supply 
Total  Storage 

Dam  and  Reservoir. 
Duckabush  River 

12.000 
$ 12000 

12.000 

$ 12.000 

Total  Programs  and  Protects 

$187,739 

$7,787 

$9  283 

$1,675 

$271,206 

$314,750 

$773,195 

' Indudes  cumu'ative  annual  program  costs  for  the  period  for  management  measures  and  capital  costs  for  nonstorage  a»>d  storage  features 


^ General  Navigation  facilities  costs  and  benefits  for  public  small  boat  harbors  only  T otai  pleasure  boat  facilities  costs  and  benefits  included  with  Recreation 

3 Power  facilities  were  not  included  in  basins  plan. 

4 Average  annual  benefits  assumed  equal  to  average  annual  costs 
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SEQUENCE  OF  DEVELOPMENT 


The  projects  and  programs  are  summarized  in  Table  2(1  by  time  periods.  The  project  numbers  identify 
features  on  f igure  l). 

TABLE  20.  Future  projects  and  programs,  West  Sound  Basins 


I 


PROJECTS  PRIOR  TO  1980 
Municipal  and  Industrial  Water  Supply 


1.  Expansion  and  updating  of  existing  sources  and 
systems  to  supply  Shelton,  Bremerton,  Port  Orchard. 
G ig  Harbor  and  Port  T ownsend. 

2.  Development  of  contiguous  ground  water  systems  to 
supply  Bambridge  Island  and  the  northern  Kitsap 
Peninsula. 

Irrigation 


3.*  Construction  of  individual  farm  irrigation  pumping 
and  sprinkler  systems  (private). 

Water  Quality  Control 


4.  Construction  of  treatment  and  outfall  facilities  at  Port 
Townsend,  Fort  Warden  and  industrial  water  at  Port 
Townsend. 

5.  Interception  to  Bremerton  of  industrial  shipboard 
wastes  from  naval  shipyard. 

6.  Modification  of  log  storage  practices  in  Shelton 
Harbor. 

7. #  Systematic  waste  collection,  treatment  and  discharge 

for  newly  developed  areas  including  small  boat 
harbors. 

Navigation 


8.  Sma!i  boat  harbor  development— Port  Discovery. 

9.  Small  boat  harbor  development— Sequim  Bay. 

10.  Small  boat  harbor  development— Sinclair  Inlet. 

1 1.  Small  boat  harbor  development— Mats  Mats  Bay. 

12.  Small  boat  harbor  development-Brownsville. 

13.  Small  boat  harbor  development-Dyes  Inlet. 

Flood  Control 

14.  Construct  levee  on  the  right  bank  of  the  Dosewallips 
R iver. 

Watershed  Management 


15.  Small  watershed  multiple-purpose  project— Chimacum 
Creek. 

16.  Small  watershed  multiple-purpose  project— Gold  s- 
borough  Creek. 


Recreation 


17.  Enlargement  or  new  development  of  two  recreation 
sites. 

18.  Enlargement  or  new  development  of  one  recreation 
site. 

19.  Enlargement  or  new  development  of  six  recreation 
sites. 

20.  Enlargement  or  new  development  of  three  recreation 
sites. 

21.  Enlargement  or  new  development  of  two  recreation 
sites. 

22.  Enlargement  or  new  development  of  one  recreation 
site. 

23.  Enlargement  or  new  development  of  15  recreation 
sites  in  Olympic  National  Forest  and  Park. 

Fish  and  Wildlife 


24.  Construction  of  fish  passage  facilities  over  barriers  on 
the  Hamma  Hamma  River  and  Kennedy  Creek. 

25.  Enlarge  Bay  Lake. 

26. #  Construct  new  Hood  Canal  salmon  hatchery. 

27.  • Construct  new  trout  hatcheries. 

28.  Enlarge  George  Adams  salmon  hatchery. 

29.  Enlarge  Hood  Canal  salmon  hatchery. 

30. *  Increase  capacity  of  game  farm  by  5.000  pheasants. 

31.  # Develop  steelhead  and  searun  cutthroat  rearing  ponds. 

32. *  Clear  stream  channel  and  lakes. 

33.  • Improve  big  game  habitat. 

34. *  Acquire  and  deyelop  access  to  13  lakes. 

35. *  Acquire  and  develop  10  saltwater  access  areas. 

36. #  Acquire  and  develop  100  miles  of  streambank  access. 

37.  # Acquire  and  develop  estuarine  waterfowl  and  fur 

animal  environment —1 ,400  acres. 

38. *  Acquire  and  develop  upland  game  habitat. 

39. *  Acquire  and  develop  elk  habitat. 


PROGRAMS  PRIOR  TO  1980 
Water  Quality  Control 


a.  Establish  and  maintain  water  quality  surveillance 
stations  and  prepare  comprehensive  sewerage  plan  for 
Basins. 


•Projects  not  shown  on  Figure  9 
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TABLE  20.  Future  projects  and  programs.  West  Sound  Basins  (Cont'd) 


Flood  Control 


b.  Establish  „nd  maintain  flood  plain  zoning  on  the 
Skokomish,  Mamma  Hamma,  Duckabush,  Dosevvallips, 
Big  Quilcene  and  Little  Quilcene  Rivers. 

Watershed  Management 

c.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

d.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

Fish  and  Wildlife 

e.  Conduct  cross-sectional  measurements  to  determine 
minimum  streamflows  to  maintain  existing  levels  of 
fish  production. 

f.  Locate,  survey  and  mark  boundaries  of  all  State- 
owned  second  class  tidelands.  T ake  steps  to  reserve  all 
such  lands  for  public  use  except  as  required  by  specific 
circumstances. 

g.  Develop  lake  and  stream  fertilization  techniques. 

h.  Develop  new  fish  toxicants. 

i.  Develop  a cooperative  program  with  land  owners  to 
maintain  wildlife  habitat  and  allow  hunter  access. 

j.  Develop  an  educational  program  to  stress  habitat 
utilization  and  retention  for  the  wildlife  resource. 

k.  Develop  compatible  forest-wildlife  management  prac- 
tices and  conduct  wildlife  population  analyses. 


PROJECTS  1980-2000 
Municipal  and  Industrial  Water  Supply 

40.  Construct  facilities  to  develop  a regional  water  system 
for  the  Bremerton  area  in  the  Duckabush  River. 

41. *  Expansion  of  existing  water  supply  systems  at 

Shelton.  Port  Orchard.  Gig  Harbor,  Port  Townsend, 
Bambridge  Island,  Vashon  Island,  Pouslbo  and  rural 
system  and  self-supplied  industrial. 

Irrigation 

42. *  Construction  of  individual  farm  irrigation  pumping 

and  sprinkler  systems  (private). 

Water  Quality  Control 

43. *  Expansion  of  existing  watte  treatment  facilities. 

44. *  Construction  of  new  waste  collection  and  treatment 

facilities  to  accommodate  newly  locating  develop- 
ments. 

45. *  Provide  for  collection  and  treatment  of  pleasure 

boating  related  wastes. 


Navigation 


46.  Small  boat  harbor  development-Port  Townsend. 

47.  Small  boat  harbor  development— Oak  8ay. 

48.  Small  boat  harbor  development— Hoodsport. 

49.  Small  boat  harbor  development -Manchester. 

50.  Small  boat  harbor  development-Bambridge  Island- 
Murden  Cove. 

51.  Small  boat  harbor  development-8ainbridge  Island- 
Lynwood  Center. 

52.  Small  boat  harbor  development— Hood  Canal— Coon 
Bay. 

53.  Small  boat  harbor  development-Hood  Canal-Ducka- 
bush. 

54.  Small  boat  harbor  development-Hood  Canal-Union. 
Flood  Control 

55.  Construct  6,000-foot  levee,  right  bank.  Big  Quilcene 
R iver. 

56.  Construct  levee  on  Skokomish  River. 

Watershed  Management 

57.  Small  watershed  multiple-purpose  project-Skookum 
Creek. 

58.  Small  watershed  multiple-purpose  project— Northwest 
Shelton. 

59.  Small  watershed  multiple-purpose  project— South  Fork 
Skokomish. 

60.  Small  watershed  multiple-purpose  project— North 
Hood  Canal. 

61.  Small  watershed  multiple-purpose  project— Carr  Inlet. 

62.  Small  watershed  multiple-purpose  project-Vashon 
I sland. 

63.  Small  watershed  multiple-purpose  project-West 
Kitsap  area. 

64.  Small  watershed  multiple-purpose  project— East  Kitsap 
area. 

65.  Small  watershed  multiple-purpose  project -Quilcene. 

66.  Small  watershed  multiple-purpose  project— East  Jeffer- 
son. 

67.  Small  watershed  multiple-purpose  project-Sequim 
Bay. 

68.  Small  watershed  multiple-purpose  project-Johnson 
Creek. 

Recreation 

69.  Enlargement  or  development  of  two  recreation  sites. 

70.  Enlargement  or  development  of  four  recreation  sites- 
Discovery  Bay. 

71.  Enlargement  or  development  of  one  recreation  site- 
Indian  Island. 

72.  Enlargement  or  development  of  four  recreation  sites. 

73.  Enlargement  or  development  of  13  recreation  tites- 
Hood  Canal. 


•Projects  not  shown  oh  Figure  9 
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FIGURE  9.  Comprehensive  Plan  Elements 


TABLE  20.  Future  protects  and  programs.  West  Sound  Basins  (Cont'd) 


74.  Enlargement  or  development  of  23  recreation  sites— 
Kitsap  Peninsula. 

75.  Enlargement  or  development  of  four  recreation  sites. 

76.  Enlargement  or  development  of  two  recreation  sites. 

77.  Enlargement  or  development  of  18  recreation  sites— 
Southern  Puget  Sound. 

78.  Enlargement  or  development  of  15  recreation  sites- 
Olympic  National  Forest  and  Park. 

Fish  and  Wildlife 

79. *  Conduct  habitat  improvement  on  19  streams  for  31 

miles. 

80. *  Provide  channel  clearance  on  eight  streams  for  14 

miles. 

81. *  Improve  fish  passage  on  six  streams  for  52  miles. 

82. *  Construct  four  hatcheries,  40  acres  of  rearing  ponds 

and  3 miles  of  spawning  channel. 


PROGRAMS  1980-2000 
Water  Quality  Control 

l.  Continue  monitoring,  evaluation  and  control  programs. 
Flood  Control 

m.  Continue  flood  plain  zoning  program. 

Watershed  Management 

n.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

o.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

Fish  and  Wildlife 

p.  Continue  management  and  educational  programs  initi- 
ated in  the  early  action  period. 


PROJECTS  2000-2020 
Municipal  and  Industrial  Water  Supply 

83. *  Expansion  of  systems  to  meet  demands. 

Irrigation 

84. *  Construction  of  individual  farm  irrigation  pumping 

and  sprinkler  systems  (private). 


Water  Quality  Control 

85. *  Expansion  of  existing  waste  collection  and  treatment 

facilities. 

86. *  Construction  of  new  waste  collection  and  treatment 

facilities  to  accommodate  newly  locating  and  expand- 
ing development. 

87. *  Provide  for  collection  and  treatment  of  pleasure 

boating  related  wastes. 

Navigation 

88.  Small  boat  harbor  development-Kmgston. 

89.  Small  boat  harbor  development-Quilcene  Bay-East 
Side. 

90.  Small  boat  harbor  development-Bainbridge  Island- 
Fletcher  Bay. 

91.  Small  boat  harbor  development-Marrowstone 

Island-East  Side. 

92.  Small  boat  harbor  development-Hood  Canal- 

8 y water  Bay. 

93.  Small  boat  harbor  development-Hood  Canal- 

Thorndyke  Bay. 

94.  Small  boat  harbor  development-Hood  Canal-Warren- 
ville. 

95.  Small  boat  harbor  development-Hood  Canal— 

Anderson  Cove. 

Watershed  Management 

96.  Small  watershed  multiple-purpose  project-isabella. 

97.  Small  watershed  multiple-purpose  project-Anderson 
Island. 

98.  Small  watershed  multiple-purpose  project-McNeil 
Island. 

99.  Small  watershed  multiple-purpose  project-Hartstene 
Island. 

100.  Small  watershed  multiple-purpose  project-North  Fork 
Skokomish. 

101.  Small  watershed  multiple-purpose  project-Dose- 
wallips-Duckabush. 

102.  Small  watershed  multiple-purpose  project-East  Hood 
Canal. 

Recreation 

103.  Enlargement  or  development  of  one  recreation  site. 

104.  Enlargement  or  development  of  five  recreation  sites— 
Discovery  Bay. 

105.  Enlargement  or  development  of  one  recreation  site — 
Indian  Island. 

106.  Enlargement  or  development  of  four  recreation  sites— 
Port  Ludlow. 

107.  Enlargement  or  development  of  15  recreation  sites- 
Hood  Canal. 


•projects  not  shown  on  Figure  9 
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TABLE  20.  Future  projects  and  programs.  West  Sound  Basins  (Cont'd) 


108.  Enlargement  or  development  of  11  recreation  sites— 
Kitsap  Peninsula. 

Enlargement  or  development  of  four  recreation  sites— 
Southern  Puget  Sound. 

110.  Enlargement  or  development  of  two  recreation  sites. 

111.  Enlargement  or  development  of  20  recreation  sites— 
Olympic  National  Forest  and  Park. 

Fish  and  Wildlife 

112. *  Construct  five  hatchery  equivalent  stations. 

113. *  Develop  150  acres  of  rearing  facilities. 

114. *  Develop  1 mile  of  spawning  channel. 

PROGRAMS  2000-2020 
Water  Quality  Control 

q.  Continue  monitoring,  evaluation  and  control  programs. 


Flood  Control 

r.  Continue  flood  plain  zoning. 

Watershed  Management 

s.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

t Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

Fish  and  Wildlife 

u.  Continue  management  and  educational  programs  initi- 
ated in  the  early  action  period. 


’Projects  not  shown  on  Figure  9 
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ELWHA-DUNGENESS  BASINS 


SUMMARY  OF  PLAN 

Early  Action  1970-1980 

The  sources  of  water  supply  for  the  Elwha 
River  Basin  are  adequate  througli  year  1980.  To  meet 
the  projected  increase  of  production  at  the  Port 
Angeles  pulp  mills  prior  to  1980,  the  self-supplied 
industrial  water  diversion  and  conveyance  facilities 
from  the  Elwha  River  will  require  enlarging. 

To  circumvent  the  spring  turbidity  problem  on 
Morse  Creek,  Port  Angeles  is  expected  to  provide  a 
Ranney  Well  near  the  Elwha  River  to  an  approximate 
capacity  of  5 mgd  prior  to  1980.  The  Ranney  Well 
water  supply  would  supplement  the  Morse  Creek 
supplies. 

The  city  of  Port  Angeles  must  enlarge  their 
system  delivery  capability  to  meet  the  peak  day 
demands  and  fire  control  needs.  The  system  delivery 
capability  is  projected  to  be  14.7  mgd  by  year  1980. 

The  water  supply  system  for  Sequim  and  the 
small  rural  community  water  systems  should  be 
enlarged  to  provide  the  peak  flow  and  fire  protection 
delivery  capability  outlined  in  the  State’s  water 
supply  system  standards. 

The  projected  water  supply  and  streamflow 
needs  in  the  Dungeness  River  Basin  can  be  met  by 
modernizing  or  updating  the  existing  irrigation  sys- 
tem. The  updated  irrigation  system  would  consist  of  a 
closed  pipe  conveyance  and  distribution  system  cap- 
able of  supplying  water  by  gravity  at  sprinkler 
pressure  to  an  irrigable  area  of  22,000  acres.  This 
includes  6,100  acres  of  lands  which  are  not  now 
irrigated. 

Streamflow  in  the  Dungeness  River  would  be 
increased  during  the  critical  summer  months.  Under 
present  day  diversions,  this  would  leave  in  the  river  an 
additional  31,000  acre-feet  during  the  summer 
months  over  that  which  presently  exists.  This  volume 
is  nearly  equal  to  the  entire  present  combined  mean 
monthly  flow  of  August,  September,  and  October. 
The  additional  streamflow  would  provide  an  adequate 
transportation  flow  for  fish  along  the  entire  reach  of 
the  river  and  increase  the  rearing  potential  for  both 
resident  and  anadromous  fish. 

With  the  irrigation  system  in  pipe,  certain 
sections  of  the  present  open  irrigation  ditches  could 
be  utilized  for  additional  spawning  and  rearing  area 
for  anadromous  fish.  A steelhead  rearing  pond  would 


be  pari  of  the  early  action  program.  Ten  miles  of 
streambank  access  and  250  acres  of  waterfowl  habitat 
would  be  acquired  to  enhance  angler  and  hunter 
success.  Cooperative  landowner-hunter  programs 
would  be  developed  to  insure  access  to  prime  hunting 
grounds. 

To  comply  with  Washington  State  water  quality 
standards,  waste  treatment  and  sewer  outfall  facilities 
would  be  installed  by  the  various  industiios  tor 
treating  industrial  wastes  prior  to  discharge  into  the 
off-shore  waters.  Water  quality  surveillance  is  an 
essential  element  of  the  water  quality  program. 
Stations  should  be  maintained  at  Ediz  Hook.  Pilot 
Station,  the  pulp  mills  outfalls,  the  ferry  dock.  Morse 
Creek  and  Dungeness  Spit  to  regularly  measure  the 
water  quality  characteristics.  The  Elwha  and 
Dungeness  Rivers  flow  for  the  greater  part  of  their 
length  through  a natural  sanctuary.  Olympic  National 
Park,  where  outdoor  recreation  is  the  primary  use. 
Hence,  wasteloading  would  be  light  and  minimum 
flows  for  other  purposes  such  as  fish  will  be  sufficient 
to  maintain  a desirable  water  quality.  A continuing 
program  of  expanding  waste  treatment  and  sanitary 
sewers  in  all  municipalities  and  small  community 
systems  would  be  necessary  to  keep  pace  with  an 
expanding  population. 

To  meet  the  rapidly  increasing  demand  of 
boating  enthusiasts  and  satisfy  part  of  the  existing 
unmet  needs,  710  wet  moorages  would  be  provided  at 
new  boat  harbors  located  near  the  Elwha  and 
Dungeness  Rivers.  To  meet  the  projected  commercial 
navigation  needs,  a continuing  program  of  land 
acquisition  and  facility  development  would  be  neces- 
sary by  the  Port  of  Port  Angeles. 

Flood  plain  regulations  would  be  established  to 
reduce  existing  and  potential  flood  damages  and 
permit  optimum  agricultural  use  of  the  750-acre 
Elwha  River  flood  plain  and  the  2,900-acre 
Dungeness  River  flood  plain.  Levees  would  be  pro- 
vided as  they  are  needed  and  are  economically 
justified. 

Other  water  resource  needs  would  be  met  by 
the  progressive  development  and  implementation  of 
watershed  management  programs;  particularly  agri- 
cultural and  urban  water  management,  with  agri- 
cultural and  forest  rehabilitation  and  protection 
measures.  No  specific  projects  are  planned  for  the 
early  action  time  period. 
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The  plan  for  recreation  would  piovide  Cor  land 
and  facility  developments  interspersed  throughout 
the  Basin  and  along  the  shoreline  bordering  the  Strait 
ol  Juan  de  l uea.  The  base  of  Dungeness  Spit  would 
be  obtained  for  limited  recreational  use  commensur- 
ate with  the  spit's  present  use  as  a natural  wildlife 
refuge . 

Fish  passage  facilities  would  be  constructed  at 
Klwha  Dam  which  would  permit  the  introduction  of 
various  salmon  species  to  the  hitherto  inaccessible 
area  of  the  Elwha  River  upstream  from  Flwha  and 
Glines  Canyon  Dams.  Both  the  upstream  and  down- 
stream migrants  would  be  transported  around  f lwha 
Dam  and  Lake  Aid  well. 

Other  early  action  measures  which  would  be 
undertaken  to  increase  production  of  fish  and  wild- 
life. would  be  to  provide  a spawning  channel,  develop 
a fish  hatchery  capable  of  being  expanded,  rehabili- 
tate and  fertilize  Lake  Sutherland,  acquire  25  miles  of 
streambank  access  along  the  Elwha  and  independent 
drainages  to  insure  public  access  to  these  areas, 
develop  250  acres  of  waterfowl  habitat  and  impV* 
merit  programs  to  stress  value  of  the  fish  and  wildlife 
resources.  Cross-sectional  stream  surveys  would  be 
undertaken  during  this  period  in  order  to  determine 
the  minimum  and  optimum  streamflows  required  for 
fish  production.  Subsequently  further  studies  of  new 
projects  may  be  required,  as  well  as  the  reconsider- 
ation of  the  operation  of  existing  projects. 

Long-Range  1980-2020 

Additional  water  supplies  for  industry  and 
strcamflow  for  fish  in  the  Elwha  River  would  be 
obtained  by  modifying  the  use  of  the  50,000  acre- 
foot  Lake  Aldwell  formed  by  Elwha  Dam.  Outlet 
works  would  be  placed  in  the  left  abutment  with 
adequate  capacity  to  meet  the  projected  downstream 
fish  flows  and  industrial  water  demands.  The  full 
water  requirements  can  be  met  most  of  the  time 
under  the  proposed  operation,  but  not  fully  during 
the  critical  period  of  record  (1935-1946).  Even  with 
reduced  fish  flows,  the  total  projected  water  require- 
ments cannot  be  met  with  upstream  storage  100 
percent  of  the  time. 

The  1 ,600  cfs  outlet  facilities  would  permit  the 
present  3,000  acre-foot  active  pool  to  be  increased  to 
29,500  acre-feet.  The  modified  operation  would  alter 
the  existing  average  summer  recreation  pool  by  less 
than  20  acres.  It  is  not  expected  to  change  the 
projected  recreation  or  angler-day  use  of  the  reser- 
voir. 


The  present  electric  power  generation  facilities 
in  Elwha  Dam  would  be  retained.  A maximum  annual 
power  benefit  foregone  of  $130,000  would  be  at- 
tributed to  the  project  if  the  power  facilities  were 
totally  removed. 

The  municipal  water  diversion  facilities  on 
Morse  ('reck  would  be  enlarged  to  the  ultimate 
capacity  of  14  mgd.  The  conveyance  facilities  from 
flic  diversion  to  Port  Angeles  would  be  enlarged  to 
meet  peak  requirements  necessary. 

During  this  period  Ine  municipal  and  domestic 
water  supply  systems  should  be  expanded  to  keeo 
pace  with  the  population  giowth.  The  Dungeness 
River  water  supplies  are  adequate  to  meet  Sequim’s 
year  2020  needs. 

A continuing  program  of  expanding  existing 
and  constructing  new  municipal  and  industrial  waste 
treatment  and  sanitary  sewer  facilities  commensurate 
with  a wafer  quality  surveillance  program  would  be 
necessary  to  meet  and  maintain  Washington  State 
water  quality  standards. 

Prior  to  year  2(X)0,  an  additional  350  wet 
moorages  would  be  provided  at  the  small  boat  harbor 
near  the  Elwha  River.  150  wet  moorages  at  the 
existing  small  boat  harbor  in  Port  Angeles  and  an 
additional  1 ,000  salt  wafer  wer  moorages  at  a new 
small  boat  harbor  located  near  the  mouth  of  the 
Dungeness  River. 

A continuing  program  of  land  acquisition  for 
water  oriented  industry  and  terminal  facility  de- 
velopment would  be  necessary  by  the  Port  of  Port 
Angeles.  During  the  period  1980-2020,  1.170  acres  of 
additional  land  would  be  needed  to  meet  the  pro- 
jected commercial  navigation  business  volume . 

A flood  plain  management  program  would  be 
continued.  Twenty-five  year  Hood  protection  would 
be  provided  to  2,200  acres  of  the  2,900-acre  flood 
plain  after  year  2000  wiih  the  construction  of  levees 
along  the  lower  8 miles  of  the  Dungeness  River. 

A 7,000-foot  levee  along  the  right  bank  of  the 
Elwha  River  would  provide  25-year  protection  to 
750-acre  flood  plain.  Incidental  Hood  protection  in 
excess  of  the  25-year  Hood  would  be  obtained  with 
the  modified  operation  of  Lake  Aldwell  reservoir. 

Prior  to  year  2000  small  watershed  projects 
would  be  provided  near  Port  Angeles,  along  the 
Dungeness  River,  McDonald,  Morse  and  Siebert 
('reeks.  Upgrading  of  existing  facilities  and  more 
intensive  application  of  recurring  and  nonrecurring 
land  treatment  practices  would  be  required  through- 
out the  Basins.  Watershed  management  programs 
which  offer  technical  assistance  and  financial  part ici- 
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pation  in  local  land  and  water  related  projects  and 
programs  would  be  continued.  After  year  2000  small 
watershed  protection  projects  would  be  provided 
along  Ennis  Creek  and  the  Lower  Elwha  River. 

An  additional  1 ,280  acres  of  land  with 
appropriate  facilities  would  be  acquired  and  de- 
veloped for  recreational  use.  The  upper  reaches  of  the 
Elwha,  Dungeness,  and  Grey  Wolf  Rivers,  and  the 
Tyler  Peak  scenic  area  would  be  retained  in  their 
natural  state. 

Additional  fish  and  wildlife  objectives  would  be 
satisfied  with  salmon  and  steelhead  rearing  im- 
poundments, stream  channel  clearance,  channel 
cross-section  improvements,  fish  passage  over  natural 


barriers,  and  improvement  of  waterfowl  habitat. 

Table  21  summarizes  the  elements  of  the 
Comprehensive  Plan  for  the  Elwha-Dungeness  Basins, 
showing  the  benefits  and  costs  for  the  early  action 
program  (projects  and  programs  required  by  1980), 
and  provides  a summary  of  investment  costs  by  water 
resource  functions  for  the  entire  50-year  period 
ending  in  2020.  The  early  action  plan  includes 
programs  amounting  to  518,409,000  and  projects 
costing  S41,447,000  for  a total  investment  of 
559,856,000.  Program  and  project  investment  costs 
for  the  1980-2000  period  amount  to  558,572,000 
and  for  the  2000-2020  period  572,273,000  for  a total 
50-year  investment  of  5 190,701 ,000. 


TABLE  21.  Comprehensive  Plan,  Elwha-Dungeness  Basins 


1970-1980 

Average  Annual 

198  a 2 000 

2000  2020 

1970-2020 

Investment* 

Benefits 

Investment 

(nvestment 

Investment 

Feature 

Item 

Costs 

Costs 

Gross 

Net 

Costs 

Costs 

Costs 

($1000) 

($1000) 

($1000) 

($1000) 

($1000) 

($1000) 

($1000) 

Management  Programs 

Monitoring.  Evaluation  and 

Water  Quality  Control 

Control  Programs 

350 

440 

520 

1,310 

F Jood  Control 

Flood  Plain  Management 

31 

20 

20 

71 

Watershed  Management 

Programs 

17.852 

23.229 

24.437 

65.517 

F»sh  & W>ldl>fe 

Programs 

176 

309 

300 

785 

T otel  Programs 

$18,409 

$23,998 

*26.277 

* 67.684 

Nonstorage  Protects 

MAI  Water  Supply 

Ground  Water  Use 

24 

6 

64 

0 

18 

18 

60 

Surface  Water  Use 

1,440 

1,673 

t.6734 

0 

2.660 

830 

4.930 

Irrigation 

Surface  Water  Use 

15,380 

897 

1.46  r4 

570 

0 

0 

15,380 

Water  Quality  Control 

Waste  T reatment  and 

Collection  Facilities 

13.595 

713 

7I34 

0 

9,760 

21.300 

44.655 

Navigation 

Power2 

Small  Boat  Harbors 

0.4341 3 

(921 3 

< 1 33) 3 

(4II3 

( 1 .6 ' 31 3 

1 1,4 1 11 3 

(4,458)- 

F lood  Control 

Levees 

0 

0 

0 

0 

0 

2.750 

2.750 

Watershed  Management 

Floodwater  Damage  Reduction. 

Protection  and  Rehabilitation, 

and  Water  Management 

0 

0 

0 

0 

2.962 

300 

3,262 

Recreation 

Land  Acquisition,  Access 

and  Facilities 

8.259 

698 

1,125 

427 

12.700 

19.800 

40.759 

Fish  A Wildlife 

Production  Enhancement 

Facilities.  Access 
and  Acquisition 

2.749 

282 

1,758 

1,476 

3.474 

1.998 

8.221 

Total  Nonstorage 

$41,447 

$4,269 

$6,742 

$2,473 

$31,574 

$46,996 

$120,017 

Storage  Projects 

Elwha  Oam  and  Reservoir 

Industrial  Water  Supply 

0 

0 

0 

0 

1.500 

0 

1.500 

Fish  A Wildlife 

0 

SL 

0 

0 

1.500 

0 

1.500 

Tot*  Storage 

$ 0 

$ 0 

$ o 

$ o 

$ 3.000 

$ o 

$ 3.000 

T otaf  Programs  and  Projects 

$59,856 

$4,269 

$6,742 

$2,473 

$58,572 

$72,273 

$190,701 

* Include*  cumulative  annual  program  cottt  tor  the  period  for  management  features  and  capital  com  for  nonstorage  and 
ilor^R  protect*. 


2 Power  facilities  not  included  in  basin  plan. 

3 General  Navigation  facilities  cost  and  benefits  for  public  small  boat  harbors  only  Total  pleasure  boat  facilities  costs  end 
benefits  included  with  Recreation. 

* Average  annual  benefits  assumed  equal  »o  average  annuel  costs. 
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SEQUENCE  OF  DEVELOPMENT 


| 


The  projects  and  programs  are  summarized  in  Table  ’2  by  time  periods.  T he  project  numbers  identity 
features  on  Figure  10. 

TABLE  22.  Future  projects  and  programs,  Elwha-Dungeness  Basins 


PROJECTS  PRIOR  TO  1980 


Municipal  and  Industrial  Water  Supply 


1.  Construct  Ranney  well  and  conveyance  system  to  Port 
Angeles. 

2.  Enlarge  the  industrial  water  supply  diversion  facilities 
and  transmission  pipeline  and  tunnel  from  Elwha 
River  to  Port  Angeles. 

3.  Enlarge  the  transmission  system  for  Sequim. 

4. *  Expand  the  small  and  rural  community  municipal 

water  supply  and  transmission  systems. 

Irrigation 

5.  Construct  new  irrigation  diversion,  pipeline  convey- 
ance and  lateral  distribution  system  for  22,000  acres 
on  Dungeness  River  plain. 

6. *  Install  the  individual  farm  irrigation  systems  required 

to  irrigate  6,100  acres  of  new  lands  on  Dungeness 
River  plain. 

Water  Quality  Control 


7.  Install  in-plant  waste  treatment  facilities  at  the  speci- 
fied industries  in  Port  Angeles  and  Port  Angeles 
Harbor 

8.  Construct  waste  treatment  facilities  and  sanitary 
sewers  at  Sequim,  Sequim  Bay,  Port  Angeles,  and 
small  municipalities. 

9.  Improvement  of  waste  collection  facilities  for  recrea- 
tion developments  including  small  boat  harbors. 

Navigation 


10.  Acquire  additional  waterfront  land  around  Port 
Angeles  for  water  related  navigational  development. 

11.  Construction  of  a small  boat  harbor  development  at 
Elwha  River  and  Dungeness  River. 

Recreation 

12.  Development  of  three  recreation  sites  below  Elwha 
Dam  on  Elwha  River. 

13l  Development  of  two  recreation  sites  between  Lake 
Sutherland  and  Lake  Aldwell. 

14.  Oevelop  two  urban  recreation  areas  along  waterfront 
near  Port  Angeles. 

16.  Develop  two  salt  water  beach  recreation  areas  between  d. 
Port  Angeles  and  McDonald  Creek. 


16.  Develop  recreational  area  at  Dungeness  Spit. 

17.  Development  of  one  recreation  site  on  Morse  Creek 
and  one  on  Siebert  Creek. 

18.  Development  of  two  recreation  sites  along  Dungeness 
R iver  below  Sequ  im. 

19.  Development  of  one  recreation  site  along  Dungeness 
River  above  Canyon  Creek. 

Fish  and  Wildlife 

20.  Fish  passage  facilities  around  Elwha'  and  Glines 
Canyon  Dams. 

21.  • Development  of  a kokanee  spawning  channel  and 

steelhead  rearing  pond. 

22.  Rehabilitation  of  Lake  Sutherland. 

23. #  Construction  of  an  expandable  fish  hatchery. 

24. #  Acquisition  of  5 miles  of  streambank  access  along 

Elwha  River,  10  miles  along  Dungeness  River,  and  20 
miles  along  independent  drainages  below  Olympic 
National  Park  boundary. 

25.  Update  present  irrigation  system  for  low  flow  augmen- 
tation Dungeness  River. 

26.  Rehabilitate  15  miles  of  irrigation  ditches  for  supple- 
mental salmon  spawning  and  rearing  area. 

27 . *  Acquire  and  develop  250  acres  of  waterfowl  and  fur 

animal  habitat  for  hunting  and  other  natu  e , soci- 
ated  recreation. 

PROGRAMS  PRIOR  TO  1980 
Water  Quality  Control 


a.  Establish  and  operate  water  quality  surveillance 
stations  at  key  salt  and  fresh  water  locations  and 
implementation  of  a comprehensive  sewerage  Basin 
plan. 

Flood  Control 


b.  Establish  and  administer  county-wide  flood  plain 
zoning  measures  under  flood  plain  management 
program. 

Watershed  Management 

Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Provide  technical  assistance  for  on-farm  and  other 
private  practices. 


•Projects  not  shown  on  Figure  10 
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TABLE  22.  Future  projects  and  programs,  Elwha-Dungeness  Basins  (Cont'd) 


Fish  and  Wildlife 


e.  Develop  lake  fertilization  techniques. 

f.  Make  wildlife  population  analysis  and  timberland 
management  practices  studies,  develop  habitat 
improvement  techniques  and  an  education  program  on 
proper  game  hunting  concepts,  and  begin  a program 
with  land  owners  for  game  habitat  retention  and 
hunter  access. 

g.  Develop  fish  disease  controls  and  new  toxicants. 

h.  Conduct  cross-sectional  stream  surveys  to  determine 
minimum  and  optimum  streamflows  for  fish. 

i.  Locate,  survey,  and  mark  boundaries  of  all  State- 
owned  second  class  tidelands  in  the  Basins.  Take  steps 
to  reserve  all  such  lands  for  public  use  except  as 
required  for  specific  circumstances. 

j.  Perform  an  inventory  of  shellfish  stocks  and  recrea- 
tional use  of  tidelands. 

k.  Fertilization  of  Lake  Sutherland. 

PROJECTS  1980  2000 
Municipal  and  Industrial  Water  Supply 


28.  Enlarge  the  municipal  water  supply  storage  and 

transmission  facilities  from  Morse  Creek. 

29.  Enlarge  the  industrial  water  supply  transmission 

system  from  Elwha  River  to  Port  Angeles. 

30.  Construct  outlet  works  in  E Iwha  Dam. 

31. *  Increase  capacity  and  enlarge  the  small  and  rural 

community  systems. 

Water  Quality  Control 


32.  Install  additional  in-plant  industrial  waste  treatment 
facilities  at  Port  Angeles. 

33. *  Expansion  of  waste  treatment  and  sanitary  sewer 

facilities  for  municipalities  and  recreation  develop- 
ments. 

Navigation 


Expand  Port  Angeles  small  boat  harbor. 

Expand  Elwha  River— East  small  boat  harbor. 
Construct  a new  small  boat  harbor-Jamestown. 

37.  Development  of  additional  water  transport-oriented 
lands  in  Port  Angeles. 

Watershed  Management 

38.  Small  watershed  multiple-purpose  project-Morse 
Creek. 

39.  Small  watershed  multiple-purpose  project -Port 
Angeles. 


40.  Small  watershed  multiple-purpose  project- Dungeness 
R iver. 

41.  Small  watershed  multiple-purpose  project-McDonald 
Creek. 

42.  Small  watershed  multiple-purpose  project-Siebert 
Creek. 

Recreation 


43.  Development  of  two  recreation  sites  near  Lake 
Aldwell. 

44.  Development  of  a salt  water  recreation  site  west  of 
Port  Angeles. 

45.  development  of  two  additional  urban  recreation  sites 
near  Port  Angeles. 

46.  Development  of  recreational  site  on  Morse  Creek. 

47.  Development  of  two  re  creation  sites  between  Siebert 
and  Morse  Creeks. 

48.  Development  of  recreation  site  in  McDonald  Creek 
drainage. 

49.  Development  of  two  recreation  sites  in  Lower  Dunge- 
ness R iver. 

Fish  and  Wildlife 

50.  Improve  stream  and  streambed  cross-sections,  six 
streams- 18  miles. 

51.  Channel  clearance,  Dungeness  River— 8 miles. 

52.  Fish  passage  over  major  barriers  on  Dungeness 
River— 6 miles. 

53.  Construct  10  acres  of  salmon  rearing  ponds. 

54.  Construct  a new  salmon  hatchery. 

PROGRAMS  1980-2000 
Water  Quality  Control 

l.  Continue  water  quality  surveillance  program. 

Flood  Control 

m.  Continue  flood  plain  management  program. 

Watershed  Management 

n.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

o.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

p.  Continue  fish  and  wildlife  programs. 


•Projects  not  shown  on  Figure  10 
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TABLE  22.  Future  projects  and  programs,  Elwha-Oungeness  Basins  (Cont'd) 


PROJECTS  2000  2020 


Municipal  and  Industrial  Water  Supply 


55.  Enlarge  the  industrial  diversion  and  transmission 
facilities  from  Elwha  River  to  Port  Angeles. 

56. *  Increase  capacity  of  transmission  and  storage  facilities 

at  Port  Angeles.  Sequim  and  the  small  rural  and 
community  systems. 

Water  Quality  Control 

57.  Install  additional  in-plant  industrial  waste  treatment 
facilities  at  industries  located  in  Port  Angeles. 

58. *  Expansion  of  waste  treatment  and  sanitary  sewer 

facilities  for  municipalities  and  recreation  develop- 
ments. 

Navigation 


59.  Enlarge  small  boat  harbor -Jamestown. 
Flood  Control 


60.  Construct  1.5  miles  of  levee  along  right  bank  Elwha 
R iver. 

61.  Construct  8.0  miles  of  set  back  levees  along  left  bank 
Dungeness  River. 

Watershed  Management 


62. 

Small 

Creek. 

watershed 

multiple-purpose 

project-Ennis 

63. 

Small 

River. 

watershed 

multiple-purpose 

project-Elwha 

•Projects  not  shown  on  Figure  10 


Recreation 

64.  Development  of  one  recreation  site-Elwha  River. 

65.  Development  of  one  recreation  site- Morse  Creek 
Watershed. 

66.  Development  of  two  recreation  sites-Siebert  Creek 
Watershed. 

67.  Development  of  one  recreation  site-McDonald  Creek. 

68.  Development  of  one  recreation  site-Dungeness  River 
near  Sequim. 

Fish  and  Wildlife 

69. *  Develop  30  acres  of  salmon  rearing  facilities. 

70. *  Obtain  land  acquisition  including  habitat  areas. 

PROGRAMS  2000-2020 
Water  Quality  Control 

q.  Continue  water  quality  surveillance  program. 

Flood  Control 

r.  Continue  flood  plain  management  program. 

Watershed  Management 


s.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

t.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

u.  Continue  fish  and  wildlife  programs. 
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SAN  JUAN  ISLANDS 


SUMMARY  OF  PLAN 

Early  Action,  1970-1980 

The  early  action  program  emphasizes  expansion 
and  analysis  of  present  surface  and  ground-water 
supplies  and  facilities,  additional  waste  treatment  and 
sewers,  acquisition  of  land  and  construction  of 
recreational  facilities,  new  boat  harbors  and  moor- 
ages, and  obtaining  access  to  areas  for  fishing  and 
hunting  uses. 

Present  water  supplies  are  adequate  to  to  1480, 
although  some  systems  would  require  new  distri- 
bution facilities  such  as  meters  and  larger  pipelines. 

To  comply  with  the  Washington  State  water 
quality  standards,  the  city  of  Friday  Harbor  would 
require  primary  treatment  facilities,  disinfection 
facilities  and  adequate  marine  discharge  throughout 
the  Islands  to  intercept  septic  tank  effluent  and 
prevent  beach  and  marine-water  contamination. 
Water  quality  management,  planning  and  surveillance 
are  essential  elements  of  the  water  quality  program. 
Stations  should  be  established  at  Lawrence  Point, 
Waldron  Island,  and  Friday  Harbor  for  water  quality 
surveillance. 

There  would  be  four  new  small  boat  harbors 
established  throughout  the  Islands  prior  to  1480 
providing  about  1 ,4(>4  wet  moorages.  Twelve  harbors 
with  6,300  wet  moorages  would  be  constructed 
between  1480  and  2020. 

The  recreation  plan  proposes  facilities  on  400 
acres  of  lands  by  1480.  Nearly  a third  of  the  early 
investment  would  be  for  purchasing  land,  principally 
salt  water  beach  areas  and  beach  access.  A co- 
ordinated development  plan  would  be  established 
between  Federal  and  state  and  local  governmental 
bodies  to  acquire  land  and  develop  facilities  in  an 
orderly  arrangement.  The  plan  should  include  under- 
water and  shoreland  recreation  areas,  park  and 
recreation  areas,  aquacultural  sites. 

Early  action  objectives  involving  fish  and 
widlifc  would  require  acquisition  of  additional  land  at 
numerous  locations  throughout  the  Islands  for  public 
access.  These  lands  would  be  in  addition  to  those 
needed  for  outdoor  recreation.  A controlled  rearing 
impoundment  would  be  developed  for  salmon  pro- 
duction at  False  Bay  in  addition  to  development  of  a 
fresh  water  lake  for  trout  fishing.  Fish  programs  to 
enhance  shellfish  production  and  development  of 


marine  water  rearing  areas  are  proposed.  Wildlife 
development  would  include  acquisition  of  additional 
lands  for  waterfowl  and  upland  game  habitat. 

Nuclear  power  generation  was  investigated  for 
the  Islands.  The  possibilities  of  a nuclear  power  site 
being  located  on  any  of  the  Islands  are  indefinite 
since  they  are  located  away  from  the  present  and 
projected  main  load  centers;  however,  there  are  many 
factors  to  be  considered  in  a site  selection  which  have 
not  been  evaluated  to  date.  Therefore,  the  actual  site 
selection  for  nuclear  power  generation  has  not  been 
included  as  a part  of  this  plan. 

New  installations  for  watershed  management, 
upgrading  of  existing  facilities,  and  more  intense 
application  of  recurring  and  non-recurring  land  treat- 
ment practices,  are  required.  These  measures  arc  part 
of  the  watershed  management  program  to  meet  needs 
for  floodwater  and  sediment  damage  reduction,  water 
management,  and  watershed  rehabilitation  and  pro- 
tection. The  cost  of  this  work  causes  a continuing 
requirement  of  public  and  private  funds  to  protect 
and  develop  water  and  related  land  resources  in  the 
Islands.  Watershed  management  programs  that  offer 
technical  assistance  and  financial  participation  in 
local  land  and  water  related  projects  and  programs 
would  be  continued. 

Long-Range  1980-2020 

To  meet  future  water  supply  needs  for  the 
islands  of  Orcas.  Shaw.  San  Juan  and  Lopez,  water 
would  be  obtained  from  Mountain  Lake  on  Orcas 
Island.  The  western  arm  of  Orcas  Island  would  receive 
its  water  from  this  diversion.  However,  the  com- 
munity in  and  around  the  Fast  Sound  area  would 
continue  to  obtain  its  water  supply  from  present 
sources.  Water  for  the  other  islands  would  be  con- 
veyed by  an  inter-island  pipeline  to  distribution 
centers  at  specified  locations  throughout  the  Islands. 
Individual  municipal  distribution  systems  would  con- 
nect to  the  pipeline  or  the  distribution  centers.  The 
distribution  system  costs  are  not  included  in  the  plan. 

A continuing  program  of  expanding  existing 
and  constructing  new  municipal  and  industrial  waste 
treatment  and  sanitary  sewer  facilities  commensurate 
with  a water  quality  surveillance  program  would  be 
necessary  to  meet  and  maintain  Washington  State 
water  quality  standards. 
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By  the  year  3020,  an  additional  twelve  harbors 
with  6.300  wet  moorages  would  be  constructed. 

Three  small  water  shed  projects  for  floodwater 
damage  reduction,  rehabilitation  and  protection,  and 
water  management,  should  be  provided  in  these 
Islands  prior  to  2020.  Upgiadmg  of  existing  facilities 
and  more  intensive  application  of  recurring  and 
non-recurring  land  treatment  practices  would  also  be 
required.  Ongoing  watershed  management  programs 
which  provide  some  degree  of  technical  assistance  and 
financial  participation  would  be  continued. 

An  additional  2,310  acres  of  land  with 
appropriate  facilities  would  be  acquired  and  de- 
veloped for  recreational  use. 

To  meet  the  continuing  needs  for  fish  and 
wildlife  would  require  acquisition  of  additional  and  at 
numerous  locations  throughout  the  Islands  for  public 
access.  These  lands  would  be  in  addition  to  those 
needed  for  outdoor  recreation.  Controlled  rearing 


impoundments  would  be  developed  for  salmon  pro- 
duction in  addition  to  development  of  fresh  water 
lakes  for  trout  fishing,  l-'ish  programs  to  enhance 
shellfish  production  and  develop  marine-water  rearing 
areas  and  wildlite  programs  to  acquire  additional 
lands  lor  waterfowl  and  upland  game  habitat  are  a 
part  of  the  plan. 

lable  23  summarizes  the  San  Juan  Islands  in 
elements  of  the  Comprehensive  Plan,  showing  the 
benefits  and  costs  for  the  early  action  portion  of  the 
Plan,  and  provides  a summary  of  investment  costs  by 
water  resource  functions  for  the  entire  50-year  period 
ending  in  2020.  The  early  action  portion  of  the  Plan 
includes  programs  amounting  to  $12,252,000  and 
projects  costing  $18,303,000  for  a total  investment 
of  $30,555,000.  Program  and  project  investment 
costs  for  the  1080-201X2  period  amount  to 
$46,833,000  and  for  the  2000-2020  period. 
$46,396,000;  for  a total  50-year  investment  of 
$ 1 23,784 .000. 


TABLE  23.  Comprehensive  Plan,  San  Juan  Islands 


1970  1980 

Average  Annual 

1980-2000 

2000  2020 

1970  2020 

Investment^ 

Benefits 

Investment 

Investment 

Investment 

Feature 

Items 

Cost 

($1000) 

Costs 

($1000) 

Gross 

($1000) 

Net 

($1000) 

Costs 

($1000) 

Costs 

($1000) 

Costs 

($10001 

Management  Programs 
Water  Quality 

Watershed  Management 
F ish  & Wildlife 

Monitoring,  Evaluation 
& Control  Programs 
Programs 
Programs 

340 

11,897 

15 

160 

13.989 

0 

200 

13,720 

0 

700 

39,606 

15 

T otal  Programs 

$12,252 

$14,149 

$13,920 

$40,321 

Non-Storage  Projects 
M&l  WaterSupply 

Ground  Water  Use 
Surface  Water  Use 

670 

21 

212 

0 

10,200 

670 

10,200 

Water  Quality  Control 

Waste  T reatment  & 
Collection  Facilities 

1,824 

44 

44  2 

0 

2,968 

3,600 

8,392 

Navigation 

Small  Boat  Harbors 

(2,951) 

(189) 

(274) 

(85) 

(3,6251 

(6,1001 

(12,6761 

Power  3 

Watershed  Management 

rloodwater  Damage  Reduction, 
Protection  and  Rehabilitation, 
and  Water  Management  0 

0 

0 

0 

2,736 

0 

2,736 

Recreation 

Land  Acquisition,  access 
and  facilities 

15.224 

1,112 

2.700 

1.588 

16,200 

28,200 

59,624 

F ish  & Wildlife 

Production  Enhancement 
Facilities,  access,  & 
Acquisition 

585 

47 

103 

56 

580 

676 

1,841 

Total  Non  Storage 

$18,303 

$1,224 

$2,868 

$1,644 

$32,684 

$32,476 

$ 83,463 

Total  Programs  and  Projects 

$30,565 

$1,224 

$2,997 

$1,769 

$46,833 

$46,396 

$123,784 

* Includes  cumulative  annual  program  costs  for  the  period  for  management  features  and  capital  costs  for  protects 


2 


Average  annual  benefits  assumed  equal  to  average  annual  costs 


•*  Power  facilities  not  included  in  Island  plan. 
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SEQUENCE  OF  DEVELOPMENT 


( 

I 


The  projects  and  programs  of  the  Comprehensive  Plan  are  summarized  in  Table  24  by  period.  Ihe  project 
numbers  identify  features  on  Figure  I I . 

TABLE  24.  Future  projects  and  programs,  San  Juan  Islands 


PROJECTS  PRIOR  TO  1980 

Municipal  and  Industrial  Water  Supply 

V Update  present  municipal  and  industrial  water  storage 
and  distribution  system  for  San  Juan  and  Orcas 
Islands. 

Water  Quality  Control 

2.  Construct  waste  treatment  and  sewerage  facilities  at 
Friday  Harbor  and  Camp  Orkila. 

Navigation 

3.  Construct  small  boat  harbor  at  Friday  Harbor,  San 
Juan  Island. 

4.  Construct  small  boat  harbor  at  East  Sound,  Orcas 
Island. 

5.  Construct  small  boat  harbor  at  Armitage  Island. 

6.  Construct  small  boat  harbor  at  Mackaye  Harbor, 
Lopez  Island. 

Recreation 

7.  Acquire  and/or  develop  one  recreation  site,  San  Juan 
Island. 

£.  Acquire  and/or  develop  two  recreation  sites,  San  Juan 
Island. 

9.  Acquire  and/or  develop  three  recreation  sites,  San 
Juan  Island. 

10.  Acquire  and/or  develop  one  recreation  site,  Lopez 
Island. 

11.  Acquire  and/or  develop  three  recreation  sites,  Lopez 
Island. 

12.  Acquire  and/or  develop  one  recreation  site,  Decatur 
Island. 

13.  Acquire  and/or  develop  one  recreation  site,  Blakely 
Island. 

14.  Acquire  and/or  develop  two  recreation  sites,  Shaw 
Island. 

’5.  Acquire  and/or  develop  one  recreation  site,  Orcas 
Island 

16.  Acquire  and/or  develop  two  recreation  sites,  Orcas 
Island. 

17.  Acquire  and/or  develop  one  recreation  site,  Clark 
Island. 

18.  Acquira  and/or  develop  one  recreation  sita,  Platos 
Island. 

19.  Acquire  ind/or  develop  one  ra creation  site,  Waldron 
Island. 

20.  Aoquire  and/or  develop  one  recreation  site,  Stuart 
Island. 


Fish  and  Wildlife 

21. *  Develop  three  estuarine  rearing  ponds. 

22. *  Develop  fresh  water  lake  for  trout  fishing. 

23.  Acquisition  and  development  of  six  salt  water  access 
areas. 

24. *  Acquisition  for  wildlife  habitat  improvement  and 

hunting  access. 

25.  Acquisition  and  development  of  salt  water  access  for 
waterfowl  hunting  and  observation. 

PROGRAMS  PRIOR  TO  1980 

Water  Quality  Control 

a.  Establish  and  operate  water  quality  surveillance  sta- 
tions at  key  salt  and  fresh  water  locations. 

Recreation 

b.  Provide  for  the  effective  recreation  use  and  public 
access  to  State-owned  tidelands. 

Watershed  Management 

c.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

d.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

Fish  and  Wildlife 

e.  Develop  lake  fertilization  techniques. 

f.  Make  wildlife  population  analysis  and  timberland 
management  practices  studies,  develop  hab.tat 
improvement  techniques  and  an  education  program  on 
proper  game  hunting  concepts,  and  begin  a program 
with  landowners  for  game  habitat  retention  and 
hunter  access. 

g.  Develop  fish  disease  controls  and  new  toxicants. 

h.  Conduct  cross-sectional  stream  surveys  to  determine 
minimum  and  optimum  streamflows  for  fish. 

i.  Locate,  survey,  and  mark  boundaries  of  all  State- 
owned  second  class  tidelands  m the  Islands.  Take  steps 
to  reserve  all  such  lands  for  public  use  except  as 
required  for  specific  circumstances. 

j.  Perform  an  inventory  of  shellfish  stocks  and  recrea- 
tional use  of  tidelands. 


•Projects  not  shown  on  Figure  1 1 
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Recreation 
Fish  and  Wildlife 
Dam  & Reservoir 


▲ 


TABLE  24.  Future  projects  and  programs,  San  Juan  Islands  (Cont'd) 


i 

i 


PROJECTS  1980  2000 
Municipal  and  Industrial  Water  Supply 

26.  Construct  municipal  and  industrial  water  supply  pipe- 
line and  storage  areas  from  Mountain  Lake  on  Orcas 
Island  to  West  Sound  of  that  island  and  to  the  other 
islands  of  Sham,  Lopez  and  San  Juan. 

Water  Quality  Control 

27.  Continue  construction  of  waste  treatment  and  sewer- 
age facilities. 

Navigation 

28.  Develop  new  small  boat  harbor  at  Fossil  Bay,  Sucia 
Island. 

29.  Develop  new  small  boat  harbor  at  Cowlitz  Bay, 

Waldron  Island. 

30.  Develop  new  small  boat  harbor  at  Roche  Harbor,  San 
Juan  Island. 

31.  Develop  new  small  boat  harbor  at  False  Bay,  San  Juan 
Island. 

Watershed  Management 

32.  Provide  small  watershed  multiple-purpose  project  for 
Orcas-Waldron  Islands. 

33.  Provide  small  watershed  multiple-purpose  project  for 
San  Juan  Island. 

34.  Provide  small  watershed  multiple-purpose  project  for 
Lopez-Blakely-Decatur  Islands. 

Recreation 

35.  Acquire  and/or  develop  three  recreation  sites,  Lopez 
Island. 

36.  Acquire  and/or  develop  one  recreation  site,  Lopez 
Island. 

37.  Acquire  and/or  develop  two  recreation  sites,  Lopez 
Island. 

38.  Acquire  and/or  develop  two  recreation  sites,  Shaw 
Island. 

39.  Acquire  and/or  develop  one  recreation  site,  Shaw 
Island. 

40.  Acquire  and/or  develop  one  recreation  site,  Blakely 
Island 

41.  Acqune  and/or  develop  one  recreation  site,  Decatur 
Island. 

42.  Acquire  and/or  develop  two  recreation  sites,  Orcas 
Island. 

43.  Acquire  and/or  develop  one  recreation  site,  Orcas  65. 
Island. 

44.  Acquire  and/or  develop  one  recreation  site,  Waldron  66. 
Island. 


45.  Acquire  and/or  develop  one  recreation  site,  Stuart 
Island. 

46.  Acquire  and/or  develop  two  recreation  sites,  San  Juan 
Island. 

47.  Acquire  and/or  develop  one  recreation  site,  San  Juan 
Island. 

48.  Acquire  and/or  develop  three  recreation  sites,  San 
Juan  Island. 

Fish  and  Wildlife 

49.  Develop  and  construct  an  additional  20  acres  of 
rearing  impoundments  for  salmon. 

PROGRAMS  1980-2000 

yilater  Quality  Control 

k.  Continue  water  quality  surveillance  program. 

Watershed  Management 

l.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

m.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

n.  Continue  fish  and  wildlife  programs. 

PROJECTS  2000-2020 

Navigation 

50.  Construct  small  boat  harbor  at  Reid  Harbor,  Stuart 
Island. 

51.  Construct  small  boat  harbor  at  Nelson  Bay,  Henry 
Island. 

52.  Construct  small  boat  harbor  at  Griffin  Bay,  San  Juan 
Island. 

53.  Construct  small  boat  harbor  at  Fauntleroy  Point, 
Decatur  Island. 

54.  Construct  small  boat  harbor  at  False  Bay-Stage  II, 
San  Juan  Island. 

Recreation 

Acquire  and/or  develop  three  recreation  sites  on 
Henry  Island. 

Acquire  and/or  develop  one  recreation  site  near 
Sportsman  Lake,  San  Juan  Island. 
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TABLE  24.  Future  projects  and  programs,  San  Juan  Islands  (Confd) 


57. 

58. 

59. 

60. 
61. 
62. 
6a 

64.* 


Acquire  and/or  develop  two  recreation  sites  near  Low 
Point,  San  Juan  Island. 

Acquire  and/or  develop  three  recreation  sites  tear 
Mud  Bay,  Lope*  Island. 

Acquire  and/or  develop  one  recreation  site  near  Flat 
Point,  Lope;  Island. 

Acquire  and/or  develop  one  recreation  site  on  Decatur 
Island. 

Acquire  and/or  develop  one  recreation  site  near 
Doebay,  Orcas  Island. 

Acquire  and/or  develop  one  recreation  site  near 
Dolphin.  Orcas  Island. 

Acquire  and/or  develop  one  recreation  site  on  Waldron 
Island. 

Fish  and  Wildlife 

Provide  additional  fish  and  wildlife  facilities  including 
access  and  habitat  areas. 


PROGRAMS  2000-2020 
Water  Quality  Control 

o.  Continue  wafer  quality  surveillance  program. 
Watershed  Management 

p.  Provide  technical  assistance  for  on-farm  and  other 
private  practices. 

q.  Provide  technical  assistance  and  management  for  State 
and  Federal  lands. 

Fish  and  Wildlife 

r.  Continuation  of  fish  and  wildlife  programs  including 
shellfish  enhancement. 


Projects  not  shown  on  Figure  11 
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GENERAL 


Exhibit  D,  Appendix  IV,  Economic  Environ- 
ment, projects  economic  activity  in  terms  of  output, 
value  added  (gross  regional  product),  employment 
and  population  from  a 1963  base  to  1980,  2000  and 
2020.  the  major  forecast  effort  aimed  at  the  year 
1 980  with  a projection  method  involving  input- 
output  analysis.  This  relatively  new  technique  in 
regional  analysis  not  only  examined  the  present,  but 
provided  a tool  for  viewing  the  future.  The  2000  and 
2020  projections  utilized  different  forecasting 
methods. 

The  1963  analysis  of  the  Puget  Sound  Eco- 
nomic Area  was  highly  dependent  upon  the  recently 
completed  interindustry  study  of  the  State  of  Wash- 
ington. For  that  year,  a 54-sector  purchase  and  sales 
flow  model  of  the  State’s  economy  was  developed  by 
a group  of  researchers  from  the  University  of  Wash- 
ington. Both  the  final  product  and  many  of  the 
unpublished  working  papers  were  made  available  for 
generating  the  model  for  the  Puget  Sound  Economic 
Area. 

Each  and  every  industry  in  the  Area  was 
aggregated  into  56  sectors-from  agriculture  through 
manufacturers,  services  and  the  like-tables  were 
developed  showing  sales  output  to:  (1)  every  other 


industry  in  the  Area;  (2)  local  consumers,  local 
investors  and  local  governments;  and  (3)  sales  to  the 
Federal  Government,  other  areas  of  the  United  States 
and  to  world  markets.  The  sales  to  other  industries  in 
the  Area  represented  purchases  by  these  industries. 
These  relationships  indicated  the  influence  of  output 
changes  in  ne  industry  on  its  suppliers  and,  in  turn, 
on  their  suppliers. 

Changes  and  demands  of  local  consumers, 
investors  and  government  by  and  large  depend  upon 
changes  in  their  incomes.  As  the  model  showed  the 
total  effects  of  changes  in  output  in  any  one  industry 
on  the  various  parts  of  the  local  economy,  the 
estimation  and  demand  arising  outside  the  local 
economy  (e.g.,  exports  by  local  producers)  allowed 
the  determination  of  local  economic  development. 

In  the  projection  process,  account  was  taken 
of:  changes  in  technology,  ejected  local  production 
of  goods  now  imported  into  the  Area;  productivity 
increase;  labor  force  participation  rates;  the  changing 
pattern  of  consumer  behavior  as  per  capita  incomes 
increase;  and  the  emergence  of  new  industries. 
Further  care  was  taken  not  to  protect  output  greater 
than  available  supply  conditions  warrant,  such  as  in 
forest  products. 
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COMPREHENSIVE  PLAN  IMPACTS  FROM  OBERS  PROJECTIONS 


The  economic  projections  made  for  the  Puget 
Sound  and  Adjacent  Waters  Comprehensive  Study 
(PS&AW)  provided  the  basis  tor  estimating  future 
water  and  related  land  resource  needs  and  develop- 
ment of  the  Comprehensive  Plan.  Alternative  pro- 
jections have  been  made  for  the  Area  by  the  Regional 
Economics  Division,  Office  of  Business  Economics, 
and  the  Economic  Research  Service  (OBE-ERS).  The 
latter  projections  are  contained  in  a report  entitled, 
“Preliminary  Report  on  Economic  Projections  for 
Selected  Geographic  Areas.  1929  to  2020,  Volume 
I.”  published  by  the  United  States  Water  Resources 
Council.  Washington.  D.C..  March  |9(>8  and  were 
prepared  for  use  in  the  Columbia-North  Pacific 
Region  Comprehensive  Framework  Study  as  well  as 
other  similar  regional  “Type  I"  studies.  These  pro- 
jections are  compared  in  Tables  B-l  and  B-2. 

TABLE  8-1.  Total  employment— Puget  Sound  Eco- 
nomic Area  (comparison  of  OBERS  and  PS&AW 
projections)  1980-2000-2020 


Difference 

PS&AW 

Over 

OBERS 


Year 

OBERS 

PS&AW 

Number 

Percent 

1980 

978.681 

973,100 

-5.581 

0.6 

2000 

1,338.231 

1,535,400 

197.169 

15 

2020 

1,773.299 

2.434,400 

661,101 
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TABLE  B-2.  Population— Puget  Sound  Economic 
Area  (comparison  of  OBERS  and  PS&AW  projec- 
tions) 1980  2000  2020 


Difference  PS&AW 
Over  OBERS 


Year 

OBERS 

PS&AW 

Number 

Percent 

of 

OBERS 

Percent 

of 

PS&AW 

1980 

2.449.700 

2,726,900 

277,200 

11 

10 

2000 

3,345,300 

4,300.500 

955,200 

29 

22 

2020 

4,448,100 

6,809,400 

2.361.300 

53 

36 

The  above 

Tables  B-l  and  B-2 

show  that  the 

projections  are  fairly  similar  for  the  period  up  to 
1980.  However,  as  they  extend  forward  in  time  to  the 
year  2000  and  2020  the  PS&AW  projection  increases 
at  a faster  rate.  By  2020  the  PS&AW  projection 


indicates  27  percent  more  employment  and  53 
percent  more  population.  The  difference  can  be 
attributable  to  the  difference  in  assumptions, 
methodology,  and  judgment  that  were  utilized  in  the 
projection  process.  These  projections  and  a compari- 
son of  assumptions  and  methodology  used  in  their 
derivation  are  discussed  in  Appendix  IV,  Economic 
Environment. 

The  Comprehensive  Plan  was  reexamined  on 
the  basis  ol  OBERS  projections  to  determine  its 
sensitivity  in  terms  of  time  scale  and  investment 
impacts.  This  comparison  is  discussed  by  each  major 
plan  feature. 

MUNICIPAL  AND  INDUSTRIAL  (M&l) 
WATER  SUPPLY 

Forecasts  of  future  M&l  use  were  based  upon 
population  and  value-added  projections.  M&l  use  is 
projected  to  increase  approximately  1 33  percent 
between  1980  and  2020  as  compared  to  a 150 
percent  increase  in  population  (PS&AW)  over  this 
same  period.  Assuming  a direct  correlation  with 
population  the  following  forecasts  of  M&l  needs 
would  result  from  employing  OBERS  population 
projections: 

Projected  Water  Use  Puget  Sound  Area 
(MOD) 


Year 

OBERS 

PS&AW 

1980 

1.150 

1.278 

2000 

1.578 

2.023 

2020 

2,053 

3,159 

The  effects  on  the  long-range  portion  of  the 
Comprehensive  Plan  would  be  to  shift  some  M&l 
projects  scheduled  for  construction  before  the  year 
2000  to  after  that  year.  As  shown  in  the  tabulation 
above  the  2020  M&l  use  under  OBERS  is  slightly  less 
than  the  2000  M&l  use  under  PS&AW.  Consequently, 
projects  planned  for  construction  between  2000  and 
2020  would  not  be  included  in  the  Comprehensive 
Plan.  Accordingly  the  overall  M&l  investment  costs 
could  be  reduced  by  about  S 190,000,000. 
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IRRIGATION 


Year 


OBI  RS 


PS&AW 


Irrigation  projections  were  based  upon  esti- 
mated needs  for  food  and  liber,  location  and  extent 
of  potentially  irrigable  lands,  urban  encroachment, 
historical  trends,  and  the  availability  of  adequate 
water  supplies.  These  factors  limit  the  acreage  which 
could  economically  be  irrigated. 

Population  projections,  only  in  their  relation- 
ship to  land  use  encroachment,  were  a consideration 
in  the  irrigation  projections.  As  less  urban  land  would 
be  required  under  OBERS  projections,  the  amount  of 
irrigated  land  could  be  somewhat  greater  than 
presently  projected.  However,  the  incremental  dif- 
ference would  be  minimal  since  the  principal  poten- 
tial irrigated  areas  near  urban  centers  would  have 
been  taken  out  of  production  by  1980  under  either 
base  study.  Consequently,  the  forecasts  developed  in 
the  PS&AW  Study  are  considered  to  be  reflective  of 
the  needs  as  would  be  contained  if  the  OBERS 
projections  were  employed. 


WATER  QUALITY  CONTROL 

Projections  of  municipal  and  industrial  wastes 
were  based  upon  population  and  value-added,  with 
the  assumptions  made  that  additional  pulp  pro- 
duction required  for  paper  and  allied  products  would 
be  of  the  Kraft  process.  Raw  wastes  from  the  paper 
and  allied  products  industry  account  for  about  90 
percent  of  the  total  current  wasteload  in  the  Puget 
Sound  Area.  Total  raw  (before  treatment)  wastes  are 
projected  to  increase  approximately  53  percent  be- 
tween 1980  and  2020  as  compared  to  a 150  percent 
increase  in  population.  Projected  unit  wasteloads  of 
the  Kraft  process  pulp  production  are  assumed  to 
decrease  from  30  lbs.  BOD/ton  in  1980  to  20  lbs. 
BOD/ton  by  2020.  Assuming  the  1980  level  of 
wasteloading  would  be  the  same  under  the  OBERS 
projections  and  allowing  for  I 1 ,000,000  PE  waste- 
load from  continuation  of  existing  sulfate  process 
pulp  and  paper  plants  and  a direct  correlation  with 
population  on  the  balance  of  the  wasteloads  gen- 
erated in  the  Area  the  following  wasteloads  are 
torccast  on  the  basis  of  OBERS  projections: 

Projected  Municipal  and  Industrial 
Wasteloads  Puget  Sound  Area 
(Population  Equivalents) 


1980  18,524,000  18.524,000 

2000  20,561,000  23,587.000 

2020  22,193,000  28,943,000 

The  effects  on  the  long-range  portion  of  the 
Comprehensive  Plan  would  be  to  shift  expenditures 
of  some  funds  required  for  treatment  and  collection 
facilities  from  the  1980-2000  period  to  the 
2000-2020  period.  As  shown  in  the  labulation  above, 
the  2020  wasteloads  under  OBERS  are  slightly  less 
than  the  2000  wasteloads  under  PS&AW.  Conse- 
quently. Water  Quality  Control  investments  could  be 
reduced  by  approximately  $508,000,000  the  amount 
scheduled  for  2000-2020.  The  impact  translates  into 
the  1980-2000  investment  being  spread  over 
1980-2020. 

NAVIGATION 

Future  waterborne  commerce  tonnages  for  the 
Puget  Sound  Area  were  projected  by  employing  a 
linear  regression  model  based  on  correlations  between 
commerce  and  gross  national  product.  The  gross 
national  product  projections  for  1980,  2000  and 
2020  used  in  the  PS&AW  Economic  Study  were 
employed  in  the  regression  model  to  develop  esti- 
mates of  future  levels  of  waterborne  commerce  in  the 
Area.  A comparison  of  the  GNP  projections  used  in 
the  PS&AW  Study,  converted  to  1958  dollars,  with 
those  used  in  the  OBERS  studies,  indicates  that  the 
OBERS  projections  are  about  5 percent  higher  in 
1980  than  the  PS&AW  projections,  with  the  dif- 
ference diminishing  to  approximately  bait  of  1 
percent  for  the  year  2020.  As  a result  of  the  small 
difference  in  GNP  projections,  the  projections  of 
waterborne  commerce  under  the  OBERS  criteria 
would  be  expected  to  be  essentially  the  same  as  that 
developed  in  the  PS&AW  Study. 

The  requirements  for  deep  and  shallow  draft 
navigation  channels  and  land  area  for  terminal  and 
water  transport-oriented  industries  were  based  on 
national  trends  in  vessels  and  trends  in  land  use.  The 
Navigation  Study  assumed  that  a representative 
cross-section  of  the  world's  fleet  would  be  sailing  into 
the  Puget  Sound  waters  over  the  50-year  study 
period.  Consequently,  the  schedule  of  harbors  and 
channel  projects  and  associated  costs  contained  in  the 
Comprehensive  Plan,  would  not  be  affected  by  the 
OBERS  projections. 


B-5 


i 


J 


Small  boat  harbor  needs  as  developed  from  the 
Navigation  Study  were  related  to  projections  of  wet 
moorages.  The  wet  moorage  needs  were  projected 
from  a 1966  base  derived  from  a questionnaire  survey 
of  Puget  Sound  pleasure  boaters.  The  PS&AW  popu- 
lation growth  rates,  with  the  addition  of  a I percent 
allowance  for  accelerated  interest  in  pleasure  boating 
and  other  factors,  were  used  to  arrive  at  the  pleasure 
boat  ownership  growth  rate.  This  in  turn  was  assumed 
to  equal  the  wet  moorage  needs  growth  rate.  Tabu- 
lated below  is  a comparison  of  wet  moorage  needs  as 
derived  under  the  PS&AW  Study  with  that  derived 
front  the  OBERS  population  projections: 

Projected  Wet  Moorage  Needs 
Puget  Sound  Area 
(Wet  Moorages) 


Year 

OBERS 

PS&AW 

1980 

42,200 

43,800 

2000 

70.000 

70,900 

2020 

1 13.400 

143.400 

An  examination  of  the  above  we1  moorage 
needs  indicates  the  relatively  minor  reduction  in  the 
projected  wet  moorage  needs  for  the  Puget  Sound 
Area  of  about  1 1 percent  for  the  year  2000  and  of 
about  20  percent  for  the  year  2020.  The  effects  on 
the  long-range  portion  of  the  Comprehensive  Plan 
would  tend  to  be  minimal.  The  wet  moorage  needs 
for  the  populous  Cedar-Green  and  Puyallup  Basins 
were  no:  satisfied  by  the  Comprehensive  Plan  with  a 
residual  need  of  about  17,000  wet  moorages  pro- 
jected by  2020.  Consequently,  little  or  no  impact  on 
small  boat  harbors  contained  in  the  Comprehensive 
Plan  would  be  expected  from  use  of  the  OBERS 
projections. 


POWER 

Electric  power  requirements  in  the  long-range 
period  were  forecast  on  the  basis  of  Pacific  Northwest 
regional  power  study  growth  rates  as  forecast  by  the 
Pacific  Northwest  Utilities  Conference  Committee. 
Consequently,  the  population  projections  for  the 
Area  do  not  enter  directly  into  the  development  of 
the  future  power  requirements  in  the  long-range 
period  for  the  Puget  Sound  Area.  The  electric  power 
requirements  arc  projected  to  increase  approximately 


72H  percent  between  1980  and  2020  as  compared  to 
the  150  percent  increase  in  population.  The  projected 
electric  power  requirements  of  the  Area  under  the 
OBERS  criteria  would  he  the  same  as  that  developed 
in  the  PS&AW  Study. 

Satisfaction  of  future  Puget  Sound  Area  power 
requirements  is  dependent  upon  additional  importa- 
tion of  power  from  outside  the  Area  as  well  as  power 
production  that  can  be  generated  within  the  Area. 
Consequently,  there  would  be  no  impact  on  power 
development  as  scheduled  in  the  Comprehensive  Plan 
from  employment  of  the  OBERS  projections  in  any 
case. 


FLOOD  CONTROL 

Future  Hood  damages  projected  for  the  1980 
development  level  were  derived  from  a 1966  base  and 
employment  of  annual  growth  rates  from  various 
economic  parameters.  The  growth  rates  of  the  four 
components  of  future  annual  damages,  agriculture, 
building  and  equipment,  transportation  facilities,  and 
other  were  correlated  with  population,  value-added 
for  select  industries,  and  trends  in  agricultural  pro- 
duction. The  long-range  levels  of  flood  damage 
projected  for  2000  and  2020  are  primarily  based  on 
extension  of  trends  developed  in  projecting  the  1980 
level  of  Hood  damages  with  allowances  made  for 
urban  encroachment  on  agricultural  lands.  Future 
flood  damages  are  projected  to  increase  approxi- 
mately 227  percent  between  1980  and  2020. 

As  a number  of  factors  were  considered  in 
projecting  the  future  flood  damages,  a comparison  of 
damages  under  the  OBERS  criteria  can  only  be 
considered  approximate.  However,  the  forecasts 
shown  below,  which  are  derived  by  reducing  the 
PS&AW  projected  flood  damage  levels  for  2000  and 
2020  by  the  percent  differences  in  population  pro- 
jection, are  considered  to  be  reasonable  estimates  of 
the  future  levels  of  flood  damages  that  would  result 
from  using  OBERS  projections. 

Projected  Average  Annual 
Flood  Damages 
Puget  Sound  Area  ($1 ,000) 


Year 

OBERS 

PS&AW 

1980 

10,560 

10,560 

2000 

14,320 

18,360 

2020 

22,451 

34,530 

Employment  of  the  OBERS  projections  would 
have  limited  effects  on  flood  control  features  of  the 
Comprehensive  Plan.  Most  Hood  control  projects 
contained  in  the  Plan  are  scheduled  for  construction 
prior  to  the  year  2(XX).  A reduction  in  the  average 
annual  benefits  of  the  early  action  projects  could 
occur  as  the  incremental  benefits  derived  from 
property  and  land  value  growth  would  be  less  under 
the  OBERS  projections.  However,  the  benefit  reduc- 
tions would  probably  be  relatively  minor. 

WATERSHED  MANAGEMENT 

The  future  needs  for  watershed  management 
were  related  to  the  PS&AW  population  projections. 
The  needs  for  food  and  fiber  were  based  on  national 
projections.  Therefore,  employment  of  the  OBERS 
projections  would  not  have  affected  acreage  require- 
ments for  food  and  fiber. 

Using  the  OBERS  population  projection  for 
’020  would  result  in  a reduction  of  urban  water 
management  improvement  needs  from  1 ,040,300 
acres  to  773.1XX)  acres  as  shown  in  the  tabulation 
below: 


Projected  Urban  Water  Management 
Puget  Sound  Area 
(Acres) 


Year 

OBERS 

PS&AW 

19X0 

7 1 1 ,700 

731,400 

2000 

719,500 

744,500 

2020 

773. 000 

1,040.300 

The  reduction  of  267,000  acres  of  land  requir- 
ing urban  water  management  improvement  by  2020 
would  not  affect  cropland  reduction  projections  but 
rather  that  acreage  of  forest  now  projected  to  be  lost 
to  urban  development  would  be  reduced.  The  cost  of 
urban  water  management  under  the  OBERS  pro- 
jection would  be  approximately  $26  million  less  for 
14X0.  $108  million  less  for  2000,  and  $361  million 
less  for  2020  than  shown  for  the  Comprehensive  Plan 


RECREATION 

Future  recreation  demand  was  forecast  from  a 
1460  base.  An  estimate  was  made  of  the  population 
seeking  outdoor  recreation  opportunities  in  the  Puget 
Sound  Area.  The  1464  participating  population  was 


projected  to  grow  at  the  rate  developed  from  PS&AW 
population  projections  for  19X0,  2000  and  2020. 
Future  recreation  demand  is  projected  to  increase 
approximately  257  percent  between  1980  and  2020 
as  compared  with  1 50  percent  increase  in  population. 
The  difference  in  percent  increase  is  a result  of 
projected  increases  in  participation  rates  in  the 
various  outdoor  recreation  activities.  Since  future 
recreation  demand  is  directly  correlated  with  popula- 
tion, the  impact  from  OBERS  projections  on  recre- 
ation demand  can  be  easily  demonstrated,  as  shown 
below: 


Projected  Recreation  Demand 
Puget  Sound  Area 
(1000  Recreation  Days) 


Year 

OBERS 

PS&AW 

1980 

45,500 

50.100 

2000 

75,200 

96,400 

2020 

1 16,200 

178,700 

As  shown  in  the  tabulation  above,  the  recre- 
ation demand  as  projected  under  OBERS  would  have 
a 22  and  35  percent  reduction  over  the  demand 
forecast  in  the  PS&AW  Study  for  the  years  2000  and 
2020.  respectively.  Although  the  investment  costs  for 
the  various  time  periods  would  not  be  reduced 
exactly  by  the  same  percentage  difference  in  popula- 
tion projection,  this  approximation  will  suffice  for 
purposes  of  comparison.  Accordingly,  the  Compre- 
hensive Plan  costs  for  campgrounds,  picnic  areas, 
beach,  swimming  pools  and  boating  facility  develop- 
ments would  be  reduced  by  about  S 101, 000 .000  and 
$267,000,000  for  the  19X0-2000  and  2000-2020 
periods,  respectively. 

FISH  AND  WILDLIFE 

Future  demands  for  fish  and  wildlife  (user 
-days)  were  projected  on  the  basis  of  population 

FISH  AND  WILDLIFE 

Future  demands  for  fish  and  wildlife  (user- 
days)  were  projected  on  the  basis  of  population 
forecasts.  The  fish  and  wildlife  demands  were  pro- 
jected in  three  categories:  hunting,  sport  fishing. 
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and  commercial  fishing.  The  hunting  demand  is 
projected  t > increase  approximately  1 00  percent 
between  1980  and  2020.  the  sport  fishing  demand 
260  percent,  and  the  commercial  fishing  demand 
79  percent.  As  these  projections  for  sport  hunting 
and  fishing  were  directly  correlated  with  popula- 
tion forecasts  for  the  Puget  Sound  Area  a fairly 
accurate  measure  is  possible  of  future  fish  and 
wildlife  demands  under  OBI  :RS.  as  shown  below: 


Projected  Sport  I luting 
Puget  Sound  Area 
(1000  User-Days) 


Year 

OBERS 

PS&AW 

1980 

1,471 

1 ,635 

2000 

2.068 

2,65 1 

2020 

2,126 

3.271 

Projected  Sport  Fishing 

Puget  Sound  Area 

(1000  User-Days 

) 

Year 

OBERS 

PS&AW 

1980 

8,540 

9,489 

2000 

1 1,891 

15,245 

2020 

15,955 

24,546 

Projected  Commercial 

Fishing 

Puget  Sound  Area 

(1000  lbs.) 

Year 

OBERS 

PS&AW 

1980 

47.308 

52.565 

2000 

56,299 

72,178 

2020 

61.085 

93,977 

Projected  fish  and  wildlife  demands  as  shown 
above  would  be  reduced  under  the  OBERS  pro- 


jections 22  and  25  percent  over  those  shown  for 
PS&AW  tor  the  years  2000  and  2020.  respectively. 
As  shown  in  the  tabulation  above  the  2020  fish 
and  wildlife  activity  under  OBERS  is  nearly  the 
same  as  the  2000  activity  under  PS&AW.  Conse- 
quently. fish  and  wildlife  investments  could  be 
reduced  by  approximately  $123,000,000,  the 
amount  scheduled  tor  2000-2020.  The  impact  trans- 
lates into  the  1980-2000  investment  being  spread 
over  1980-2020. 


SUMMARY 

The  methodology  employed  in  making  the 
OBTRS  projections  is  a function  of  what  happens 
in  the  Nation  with  a disaggregation  of  national 
totals  into  over  200  subregions;  whereas  the 
PS&AW  Study  concentrated  on  only  one  region. 
The  PS&AW  Study  with  an  intense  investigation  of 
the  Area  has  the  capability  of  taking  more  eco- 
nomic growth  factors  into  consideration.  The  role 
of  different  statistical  methods  and  the  substantial 
judgments  employed  in  each  of  the  two  separate 
economic  studies  both  contributed  to  the  divergent 
projections.  Consequently,  the  periodic  and  system- 
atic updating  of  the  Comprehensive  Plan  should 
consider  the  economic  growth  that  has  occurred  in 
the  interim  period.  The  next  review  study  would 
have  the  benefit  of  data  developed  from  the  1970 
census  and  therefore,  a more  accurate  indication 
of  the  true  direction  of  the  local  economy  would 
be  available  for  use  in  updating  studies. 

The  overall  impact  of  OBERS  economic  pro- 
jections on  the  Comprehensive  Plan  would  be 
primarily  on  those  functions  where  future  needs 
were  closely  related  to  population  growth.  These 
were  municipal  and  industrial  water  supply,  water 
quality  control,  watershed  management,  recreation, 
and  fish  and  wildlife.  The  approximate  reduction 
in  investment  costs  over  the  50-year  study  period 
would  be  about  $1,684,000,000  with  most  of  this 
reduction  occurring  in  the  2000-2020  period. 
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COUNTY  WORKSHOPS 


INTRODUCTION 

The  preliminary  findings  of  the  Puget  Sound 
Study  were  announced  by  publication  of  Information 
Bulletin  No.  3 early  in  1 ‘>70  (see  Appendix  I,  Digest 
of  Public  Hearings.  Volume  II).  These  bulletins  were 
widely  distributed  and  became  the  basis  for  public 
testimony  at  Puget  Sound  Task  Force  hearings  during 
May  and  June  of  1 970.  Testimony  presented  during 
these  hearings  demonstrated  the  need  for  greater 
public  involvement  and  review  of  the  Task  Force 
Report  and  Appendices.  Accordingly,  a series  of 
workshops  was  proposed  for  each  of  the  counties  of 
the  study  area.  A representative  of  the  State  Depart- 
ment of  Ecology  and  the  Formulation  Team  of  the 
Puget  Sound  Study  was  named  as  Workshop  Coordi- 
nator. After  county  officials  set  the  first  meeting 
date,  the  Coordinator  opened  the  workshop  series  in 
each  of  the  twelve  Puget  Sound  counties:  provided 
assistance  to  the  workshop  groups  and  attended  33  of 
the  50  of  the  workshop  meetings. 

The  broad  purpose  of  the  workshops  was  to 
provide  for  grassroots  review  and  comment  on  the 
preliminary  findings  of  the  Puget  Sound  Study. 
Specific  objectives  were  to  explain  the  origin, 
purpose,  and  procedure  of  the  study;  to  obtain 
comments  on  desired  and  necessary  local  and  regional 
projects  and  programs;  to  identify  any  regional  and 
local  needs  which  might  have  been  overlooked  and  to 
encourage  discussions  and  communications  about  the 
study.  The  workshop  program  was  equally  intended 
to  provide  a basis  for  county  and  municipal  positions 
on  the  study  findings  and  to  give  guidance  to  future 
resource  planning  in  the  Puget  Sound  Area.  The 
intent  was  that  workshop  participants  represent  a 
broad  cross-section  of  interests  in  the  area,  and 
attendance  lists  signed  at  each  meeting  were  used  to 
evaluate  the  actual  broadness  of  representation. 

Information  Bulletin  4 (see  Appendix  I.  Digest 
ot  Public  Hearings,  Volume  III)  describing  the  work- 
shop program  was  published  and  widely  distributed  as 
a way  of  encouraging  and  initiating  the  public  review. 

Near  the  end  of  the  workshop  series  the  Task 
Force  published  Information  Bulletin  5 (see  Ap- 
pendix I.  Digest  of  Public  Hearings.  Volume  III)  to 
summarize  workshop  activity  and  state  the  most 
frequently  raised  workshop  comments  and  issues. 


A summary  of  workshop  activity  is  shown  as 
follows: 


PUGET  SOUND  STUDY  WORKSHOPS 

*(Does  not  include  committee  meetings) 


FIRST  WORKSHOP 

TOTAL 

ATTEND 

WORK 

COUNTY 

DATE 

ANCE 

SHOPS 

Jefferson  (Port  Townsend) 

Nov  9 

40 

4 

Mason  (Shelton) 

Nov  30 

25 

3 

Kitsap  (Port  Orchard) 

Dec.  3 

33 

5 

King  (Seattle) 

Dec.  1 7 

50 

6 

San  Juan  (Friday  Harbor) 

Dec.  19 

23 

3 

Skagit  (Mount  Vernon) 

Dec.  21 

40 

1 

Clallam  (Port  Angeles) 

Jan.  19 

21 

4 

Whatcom  (Bellingham) 

Jan. 10 

108 

9 

Thurston  (Olympia) 

Jan. 22 

30 

5 

Island  (Coupeville) 

Jan. 26 

22 

3 

Snohomish  (Everett) 

Feb.  2 

50 

3 

Pierce  (Tacoma) 

Feb.  3 

20 

4 

•Committees  were  formed  in  some  counties  to  provide  for 
additional  review  and  discussion.  The  number  of  these 
meetings  was  not  recorded. 

Before  the  workshops  began  in  each  county, 
the  program  was  submitted  for  public  an- 
nouncement in  daily  and  weekly  newspapers  and  in 
some  cases  over  local  radio  stations. 

At  the  first  meeting  in  each  county  the  group 
of  workshop  participants  was  encouraged  to  es- 
tablish its  own  organization  and  use  a 60-day  review 
and  discussion  period.  The  period  of  time  ultimately 
used  was  often  in  excess  of  60  days. 

The  Workshop  Coordinator  distributed  Task 
Force  publications,  including  copies  of  the  Summa- 
ry Report  Draft  and  two  sets  of  published  ap- 
pendices in  each  county,  and  advised  participants  of 
the  location  and  further  availability  of  reports.  The 
Coordinator  reviewed  the  workshop  concept  and 
purpose,  suggested  a general  review  procedure  and 
reports  to  read,  and  arranged  for  presentation  by 
Task  Force  technical  advisors  at  the  request  of 
workshop  participants. 

Time  and  locations  of  the  first  meetings  were 
set  by  county  officials.  Subsequent  meeting  dates 
and  times  were  selected  by  the  participants.  The 
group  also  decided  whether  or  not  to  use  com- 
mittees to  accomplish  the  review.  Individuals  chose 
the  reports  that  they  would  review. 
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Near  the  conclusion  of  the  workshops  a 
summary  of  the  principal  questions  and  issues  raised 
at  the  workshops  was  made  and  the  Puget  Sound 
Task  Force  prepared  responses  (see  page  ('-I  7)  for 
those  questions  and  issues.  Many  of  the  responses 
resulted  in  changes  and  additions  in  the  Summary 
Report.  Supplemental  issues  raised  by  the  work- 
shops and  the  Task  Force  responses  are  also  in- 
cluded in  this  Exhibit  (see  page  C-25). 

Summaries  of  the  workshops  and  workshop 
comments  are  presented  in  the  following  section  for 
each  of  the  counties  of  the  Puget  Sound  and 
Adjacent  Waters  study  area.  The  comments  include 
points  that  were  stated  in  written  comments  re- 
ceived as  the  end-product  of  the  workshops.  In  most 
cases  the  points  of  interest  or  concern  were  ex- 
pressed by  only  a few  participants  while  other 
points  were  of  interest  to  a larger  number  of  people. 
Whether  expressed  by  many  or  relatively  few,  the 


ideas  are  included  here  to  make  them  known  to  the 
local,  State  and  Federal  agencies  responsible  for 
water  resource  management  in  the  Puget  Sound 
area.  Comments  received  from  workshops  are  con- 
tained in  an  unpublished  appendix.  The  unpublished 
appendix  is  available  for  inspection  from  the  Wash- 
ington State  Department  of  Ecology,  P.O.  Box  829, 
Abbott  Rathael  Hall,  St.  Martin's  College,  Olympia, 
Washington  98504.  Summaries  for  those  counties 
and  cities  that  submitted  them  are  contained  in 
Appendix  I,  Digest  of  Public  Hearings,  Volume  III. 

A brief  evaluation  by  the  Puget  Sound  Work- 
shop Coordinator  (see  page  C-28)  together  with 
guidelines  (see  page  C-29)  for  future  public  partici- 
pation in  water  and  related  land  resource  studies  are 
contained  in  the  latter  portion  of  this  section.  The 
guidelines  were  prepared  as  suggestions  by  a con- 
sultant to  one  of  the  Federal  agencies  who  attended 
some  30  of  the  workshop  sessions  as  an  observer. 
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COUNTY  WORKSHOP  SUMMARIES 


County  Page 

Jefferson C-6 

Mason  C-6 

Kitsap  C-7 

King C-8 

San  Juan C-9 

Skagit C-10 

Clallam C-ll 

Whatcom  C-l  1 

Thurston C-l  2 

Island C-l  3 

Snohomish  C-l 3 

Pierce C-l  4 
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JEFFERSON  COUNTY 

Jefferson  County  citizens  were  the  first  to 
begin  the  workshop  program  using  a three  and 
one-half  month  workshop  review  series  for  the  Puget 
Sound  and  Adjacent  Waters  Study.  The  first  of  the 
series  of  four  meetings  began  on  the  afternoon  of 
November  9,  1970,  and  continued  with  evening 
meetings  on  December  8,  1970.  and  February  4, 
1971  and  an  afternoon  session  on  February  22,  1971. 
All  meetings  were  held  in  the  Commissioners' 
Chambers  in  Port  Townsend. 

The  total  attendance  at  the  first  meeting  was 
approximately  40  people.  Over  the  course  of  four 
workshop  meetings,  the  total  number  of  participants 
gradually  diminished  so  that  the  final  meeting  of 
February  22,  had  a total  attendance  of  eleven. 

In  addition  to  those  who  attended  as  individual 
citizens  there  was  also  representation  from  the  local 
Grange,  fire  districts,  educational  institutions,  booster 
club,  garden  club,  environmental  organizations.  Soil 
and  Water  Conservation  District,  community  club, 
pulp  and  paper  industry,  power  company.  Chamber 
of  Commerce  and  various  agencies  of  municipal, 
county,  State  and  Federal  government. 

The  meetings  were  coordinated  by  a member  of 
the  Board  of  County  Commissioners  who  served  as 
chairman  pro  tern  of  each  of  the  four  meetings  of  the 
workshop. 

Most  participants  used  the  brochures  and  maps 
of  Information  Bulletin  No.  3 for  their  review. 

Workshop  comments  expressed  concern  about 
limited  water  circulation  in  Kilisut  Harbor.  A 
problem  resulting  from  removal  of  a bridge  and 
replacement  by  a causeway  between  Indian  and 
Marrowstone  Islands.  Two  limited-capacity  culverts  in 
the  causeway  were  felt  to  be  limiting  tidal  circulation 
and  resulting  in  lower  water  quality  in  the  vicinity  of 
Kilisut  Harbor  and  Oak  Bay.  Increased  waste  dis- 
charges from  pleasure  boating  and  industrial  and 
residential  development  as  well  as  silt  deposition  from 
land  will  aggravate  the  problem  and  prevent  the 
proper  and  protective  utilization  of  the  full  potential 
of  the  Harbor. 

Interest  was  aiso  shown  in  the  workshops  for 
water  quality  and  the  need  for  additional  water 
supplies  in  unincorporated  areas  of  the  county.  The 
possibility  of  acquiring  water  rights  on  the  Dose- 
wallips  and  Duckabush  Rivers  was  discussed  as  was 
the  status  of  water  rights  on  the  Big  Quilcene  River 
and  the  critically  low  flow  in  the  river  during  the 


summer.  Some  expressed  concern,  . . . “that  the 
Public  Utility  District  is  not  moving  fast  enough  with 
regard  to  the  development  of  additional  water  sup- 
plies.” 

There  is  a need  to  define  the  source,  quality 
and  quantity  of  ground  water  in  Chimacum  Valley 
and  elsewhere  in  Jefferson  County.  Concern  was  also 
shown  over  the  drainage  problem  in  Chimacum 
Valley. 

More  study  of  water  supply  for  the  community 
of  Quilcene  was  stated  as  needed  and  concern  was 
shown  over  the  new  rule  in  the  Olympic  National 
Park  that  excludes  horses  on  all  trails  that  require 
staying  in  the  park  overnight. 

The  following  information  was  provided  for 
consideration  in  updating  the  Task  Force  Report: 

Crown  Zellerbach  Company  is  now  providing 
treatment  of  all  liquid  waste  emptying  into  Port 
Townsend  Bay. 

The  Port  Commission  has  developed  and  im- 
proved a small  boat  harbor  at  Quilcene. 

The  Army  Corps  of  Engineers  has  dredged  a 
channel  into  Mats  Mats  Bay,  and  the  Port 
Commission  has  installed  moorage  facilities. 

Workshop  comments  of  a more  general  nature 
involved  questions  on  how  the  Puget  Sound  Study 
would  be  used  and  who  composed  the  Puget  Sound 
Task  Force.  Recommendations  for  future  actions 
stated  the  need  to  resolve  conflicts  between  resource 
uses:  for  more  local  planning  that  would  include 
increased  public  participation;  to  seek  money  to 
implement  locally  acceptable  projects:  to  keep  the 
Puget  Sound  report  up-to-date  and  plan  for  and 
determine  methods  to  finance  facilities  for  part-time 
(seasonal)  peak  populations. 

MASON  COUNTY 

The  two-month  workshop  series  in  Mason 
County  included  three  workshops  with  a total  at- 
tendance of  25  at  the  first  meeting.  This  attendance 
generally  prevailed  throughout  the  series.  The 
meetings  were  held  in  the  County  Courthouse  in 
Shelton  during  the  afternoon  hours  of  November  30, 
1970,  January  6,  and  January  27,  1971 . 

Participants  included  members  of  the  local 
Grange,  Chamber  of  Commerce,  improvement  and 
civic  clubs,  fire  districts,  sportsmen's  groups,  private 
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industry,  interested  citizens,  and  representatives  of 
local.  State  and  Federal  government. 

The  review  program  was  coordinated  by  the 
Director  of  the  Mason  Regional  Planning  Council. 
Review  committees  were  organized  on  the  basis  of 
one  committee  for  each  appendix. 

Among  the  needs  noted  during  the  workshops 
were  that  consideration  should  be  given  to  fees  and 
funding  directly  from  users  and  from  those  who 
benefit  directly  from  facilities.  The  need  was  stated 
for  more  efficient  use  and  re-use  of  water  resources, 
especially  municipal  supplies.  The  need  to  plan  early 
for  locally  acceptable  levels  of  population  and  eco- 
nomic growth,  and  the  need  to  obtain  land  use  rights 
to  assure  use  for  later  development  or  preservation 
were  also  mentioned.  The  need  to  initiate  effective 
Hood  plain  management  at  an  early  date  was  empha- 
sized. Also  noted  was  the  need  to  determine  future 
power  requirements  and  plan  early  for  siting  of  power 
facilities.  Programs  and  firm  target  dates  are  needed 
that  will  lead  to  the  control  of  wastes  from  pleasure 
craft,  marinas  and  related  facilities.  Expansion  of 
public  involvement  and  education  programs  were 
supported  for  water  and  land  resource  planning  and 
development.  Greater  depth  in  studying  problems  in 
Mason  County  is  also  needed. 

Concern  was  expressed  over  the  effects  of  a 
possible  cross-Sound  bridge  near  the  year  1980,  and 
the  adequacy  of  ground  water  and  surface  water 
supplies  to  meet  future  irrigation  requirements.  Fi- 
nancial assistance  is  needed  locally  to  plan  for  and 
develop  facilities  that  would  serve  a large  seasonal 
(summer)  population. 

Information  on  soils  was  considered  to  be  very 
useful  and  was  recommended  for  separate  printing 
and  distribution. 

It  was  suggested  that  recommendations  that 
applied  to  the  Navigation  report  and  Pleasure  Boating 
Study  be  sent  to  the  U.S.  Coast  Guard,  State 
legislature  and  the  Shelton-Mason  County  Journal. 

KITSAP  COUNTY 

The  series  of  five  Kitsap  County  workshops 
continued  through  three  and  a half  months  with  an 
afternoon  meeting  being  held  on  December  3,  and 
evening  meetings  on  December  I 7,  1970,  and  January 
21 , February  25,  and  March  18,  197  I . 

Total  attendance  at  the  first  meeting  was  about 
33.  The  last  meeting  was  attended  by  about  10 
people. 


In  addition  to  interested  citizens,  workshop 
attendants  represented  the  league  of  Women  Voters, 
Soil  and  Water  Conservation  District,  environmental 
groups.  Labor  Council,  garden  clubs.  Jaycees,  engi- 
neers' societies,  community  organizations,  and 
various  agencies  of  local.  State  and  Federal  govern- 
ment. The  meetings  which  were  held  in  the  County 
Courthouse  in  Port  Orchard,  were  coordinated  locally 
by  the  Kitsap  County  Planning  Director. 

Review  comments  and  concerns  that  originated 
in  committees  were  later  brought  to  the  full  work- 
shop meetings.  In  the  full  meetings  the  following 
resolutions  and  recommendations  were  made: 

“We  recommend  the  Puget  Sound  and  Adjacent 
Waters  Task  Force  members,  as  well  as  those  officials 
in  a position  to  implement  the  study  and  plan,  do  so 
in  light  of  the  following  resolutions  and  recommen- 
dations: 

"That  the  Puget  Sound  and  Adjacent  Waters 
Task  Force  update  their  plans  as  data  is  provided  by 
the  Puget  Sound  Governmental  Conference  research 
team  efforts  in  this  area. 

“That  we  not  export  water  from  the  twelve 
(1 2)  county  area  due  to  its  possible  limited  nature. 

“That  Appendix  VI,  Municipal-Industrial  Water 
Supply,  indicates  that  through  the  year  2020,  Munici- 
pal-Industrial Water  Supply  will  be  mainly  from 
ground  water.  Consideration  must  be  given  to 
measure  withdrawal  rates  and  monitoring  for  salt 
water  intrusion  to  protect  this  resource  from  de- 
pletion and/or  pollution. 

"Study  results  indicate  that  economic  activities 
associated  with  agriculture,  forestry,  recreation, 
fisheries,  and  mining  will  expand  to  meet  the  need  of 
a growing  population.  Another  county  function,  that 
of  a suburban  community  for  the  Central  Economic 
Division  of  Puget  Sound,  will  expand  especially  with 
the  construction  of  a bridge  over  Puget  Sound  by 
1990.  It  is  recommended  that  the  water  related 
subjects  in  this  study  be  coordinated  with  the  report, 
‘Overall  Economic  Development  Plan  for  Kitsap 
County,  Washington.' 

“That  the  Kitsap  County  Workshop  of  the 
Puget  Sound  and  Adjacent  Waters  Task  Force  reflects 
the  increasing  concern  of  the  people  of  the  entire 
Puget  Sound  area,  that  all  possible  measures  be  taken 
to  develop  the  tremendous  potential  of  the  Puget 
Sound  fisheries  and  marine  ‘farming-  into  a new  asset 
to  the  economy  of  the  area.  Therefore,  be  it  resolved, 
that  no  new  or  expansion  of  existing  oil  handling 
ports  or  facilities  be  permitted  which  would  ne- 
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cessitate  increased  tanker  traffic  in  the  confined 
waters  of  greater  Puget  Sound  and  the  San  Juan 
Archipelago;  and  that  drilling  for  oil  in  the  sea  floor 
of  the  inland  waters  of  Washington  State  be  pro- 
hibited by  law;  and  that  tankers  and  barges  over 

20.000  dwt  carrying  petroleum  cargo  be  prohibited 
by  law  from  entering  Admiralty  Inlet  into  inner  Puget 
Sound,  and  from  entering  the  San  Juan  Archipelago; 
and  that  studies  be  initiated  to  establish  procedures 
and  controls  for  all  petroleum  tankers  and  barges  over 

5.000  dwt  and  other  vessels  carrying  large  quantities 
of  petroleum  and  hazardous  pesticides  and  poisonous 
chemical  products  which  transit  the  confined  waters 
of  greater  Puget  Sound  and  the  San  Juan  Archipelago; 
and  that  scientific  studies  be  initiated  immediately  by 
competent  chemists  and  marine  biologists  to  establish 
baseline  levels  of  toxic  hydrocarbon  content  in  edible 
shellfish  at  selected  locations  throughout  greater 
Puget  Sound. 

“That  there  be  a reestablishment  and  en- 
forcement of  the  Rivers  and  Harbors  Act,  especially 
Sec.  13.  wherein  it  requires  removal  of  construction 
rendered  objectionable  by  age  and  state  of  repair 
prior  to  transfer  of  ownership.” 

Discussions  during  meetings  also  pointed  out 
the  need  for  marinas  as  well  as  pleasure  boats  to  be 
equipped  with  proper  waste  collection  and  handling 
facilities.  Early  development  of  these  facilities  for 
boats  should  be  accompanied  at  the  same  time  by 
development  of  receiving  facilities  at  marinas. 

More  general  comments  were  that  implemen- 
tation of  the  recommendations  of  the  Puget  Sound 
Study  should  be  considered  from  the  standpoint  of 
increased  economic  activity  and  employment  as  well 
as  environmental  protection.  Likewise,  possible 
different  rates  of  growth  should  be  considered  for  the 
area.  Planning  by  various  levels  of  government  should 
include  the  public  with  the  purpose  of  education  as 
well  as  information-gathering.  It  was  emphasized  that 
local  interests  need  financial  aid  to  implement 
projects  and  programs.  Study  data  and  local  goals 
should  be  included  in  keeping  the  report  current. 
Secondary  and  tertiary  sewage  treatment  should 
always  be  considered. 

The  hope  was  expressed  that  the  workshop 
group  could  continue  as  at  least  the  start  of  a county 
advisory  committee. 


KING  COUNTY 

The  workshop  program  in  King  County  ex- 
tended over  a period  of  two  and  one-half  months  and 
included  six  evening  workshops  with  an  attendance  of 
50  at  the  first  meeting  held  on  December  17,  1970. 
An  estimated  30  persons  attended  the  final  meeting. 

In  addition  to  interested  citizens,  workshop 
attendants  represented  the  State  Legislature,  Wash- 
ington Environmental  Council,  King  County  Environ- 
mental Development  Commission,  Puget  Sound 
Coalition,  Environmental  Works.  Sierra  Club,  League 
of  Women  Voters,  University  of  Washington,  West 
Seattle  Community  Club.  American  Institute  of 
Architects,  Exploring  Division  of  Boy  Scouts  of 
America,  the  Steelhead  Trout  Club  and  various 
agencies  of  local.  State  and  Federal  government. 

The  review  program  was  led  by  three  graduate 
engineering  students  from  the  Water  and  Air  Re- 
sources Division,  Department  of  Civil  Engineering, 
and  the  University  of  Washington.  The  King  County- 
Planning  Department  provided  major  assistance  to  the 
workshops.  Workshop  participants  chose  to  perform 
the  review  through  committees,  each  of  which  usually 
reviewed  only  one  of  the  technical  appendices. 

Review  comn  ents  indicated  that  the  report 
should  include  more  information  on,  and  in- 
corporation of.  local  policy  for  growth  and  resource 
management.  Great  reliance  should  not  be  placed 
upon  the  aerospace  industry  in  the  future  economy 
of  the  Puget  Sound  area.  Dispersion  of  population 
and  economic  activity  would  provide  a more  stable 
foundation  for  the  future.  A recently  updated  version 
of  the  Washington  State  input-output  table  should  be 
used  in  fugure  projections. 

Earlier  inclusion  of  the  public  in  basin  planning 
assumptions  should  be  sought.  More  systematic  pro- 
cedures are  needed  for  public  participation,  as  well  as 
to  help  keep  account  of  current  political  pressures 
and  the  interests  of  urban  areas.  Assumptions  re- 
garding population/land  use  densities,  including  the 
possibility  of  a cross-Sound  bridge,  should  reflect 
current  preferences  and  local  policy. 

Detailed  comments  on  water  supply  usually- 
involved  suggestions  for  reevaluating  projections,  per 
capita  water  use  and  the  using  of  current  information. 
More  attention  to  expansion  of  distribution  works  for 
water  supplies  was  recommended.  It  was  felt  that  the 
city  of  Seattle  has  adequate  water  in  King  County  for 
a supply  that  would  last  well  into  the  future. 
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Ferry  systems  were  suggested  as  possible  water- 
borne mass  transit  alternatives  to  highway  corridors 
in  and  around  Puget  Sound. 

Sewage  discharge  regulations  must  be  es- 
tablished to  handle  shipboard  wastes  that  will  result 
from  increased  pleasure  craft  activities. 

The  goals  of  planning  for  future  power  facilities 
in  the  study  were  thought  to  have  been  met.  It  was 
suggested  that  thermal  power  plants  in  the  Puget 
Sound  Basin  are  vital  to  the  economic  welfare  of  the 
area. 

Areas  of  historic  and  natural  significance  were 
emphasized.  Concern  was  shown  regarding  a con- 
tinuous 16  mile  waterfront  boulevard  from  North 
Fort  Lawton  to  South  Lincoln  Park. 

The  need  for  a continued  fresh  water  supply  to 
Green  Lake  for  water  quality  purposes  was  empha- 
sized. 

Interrelationships  and  competition  between 
stream  fish  populations  and  power  generating  oper- 
ations were  subjects  of  concern  and  were  emphasized 
in  comments  on  the  Fish  and  Wildlife  report.  Concern 
was  shown  over  the  opening,  except  possibly  in  the 
distant  future,  of  watersheds  now  closed  to  the 
public.  Complete  and  inclusive  cost  and  benefit 
analysis  should  be  a major  consideration  in  any 
decision  to  open  municipal  watersheds. 

Future  projections  of  water  pollution  problems 
and  resulting  needs  for  treatment  should  include 
constant  reevaluation  of  other  factors  that  involve 
economic  growth,  and  growth  rates  and  location  of 
population.  Costs  for  waste  collection,  treatment  and 
outfall  facilities  may  be  too  low  and  could  require 
Federal  funding  assistance. 

Consideration  of  intangible  benefits  was  empha- 
sized for  the  Plan  Formulation  appendix.  The 
changing  attitudes  of  the  public  were  cited  in 
suggestions  to  continually  keep  the  report  up-to-date. 
The  many  faceted  planning  objectives  of  Senate 
Document  97  were  thought  by  some  to  be  oriented 
toward  economic  productivity  and  were  laudable 
from  that  viewpoint,  although  stronger  emphasis  on 
an  environmentally-oriented  objective  was  recom- 
mended. 

Concern  was  expressed  over  possible  port 
accommodation  of  oil  tankers.  A solution  to  concerns 
over  potential  oil  spills  could  involve  the  prohibition 
of  all  oil  tanker  movement  in  Puget  Sound. 

Fcological  impacts  of  power  and  flood  control 
facilities  should  be  thoroughly  identified  as  should 
similar  aspects  of  any  alteration  of  natural  stream- 
flows. 


Reasonably  detailed  presentation  of  alternative 
choices,  as  in  the  Nisqually  Delta,  was  supported  as  a 
particularly  proper  attitude  and  procedure  in 
planning. 

Comments  noted  some  question  as  to  whether 
resource-use  priorities  should  be  maintained  for  fish 
or  public  water  supply  particularly  in  the  Cedar  River 
system.  Future  use  of  ground  water  shown  in  t he 
report  was  thought  by  some  to  be  excessively  high  in 
the  Cedar-Green  Basins.  Studies  of  ground  water 
quality  and  quantity  were  thought  to  be  needed. 

Comments  favored  consolidation  of  water 
systems.  Greater  coordination  among  port  districts 
and  expansion  of  existing  ports  rather  than  develop- 
ment of  new  port  facilities  were  recommended. 

The  dam  on  the  Middle  Fork  of  the  Snoqualmie 
River  was  usually  supported  by  many  residents  of 
that  valley  but  opposed  by  many  others  who 
questioned  the  ability  of  zoning  ordinances  to  main- 
tain open  space  in  the  downstream  area. 

SAN  JUAN  COUNTY 

The  series  of  San  Juan  County  Workshops 
continued  through  two  and  one-half  months  with  3 
Saturday  morning  meetings  being  held  on  December 
19,  1970,  and  January  30  and  February  27.  1971 . 

Total  attendance  at  the  first  meeting  was  23. 
The  last  meeting  was  attended  by  12  people.  The 
meetings  were  held  in  the  County  Courthouse  in 
Friday  Harbor. 

In  addition  to  interested  citizens,  workshop 
attendants  included  representatives  of  various  citizen 
committees,  as  well  as  representatives  from  county, 
municipal,  state  and  federal  government. 

The  workshops  were  coordinated  by  The 
Chairman  of  the  County  Planning  Commission. 
Review  comments  stated  a need  to  seek  a reasoned 
balance  between  population,  resource  use  and  en- 
vironmental quality.  The  availability  of  water  will 
become  the  limiting  resource  of  the  area.  A recom- 
mendation was  made  for  obtaining  additional 
hydraulic  data  for  the  islands  including  precipitation, 
climate,  ground  water  and  water  quality,  as  expressed 
in  Appendix  III. 

Comments  were  made  on  the  need  for  water 
storage  facilities  and  for  early  public  acquisition  of 
potential  storage  and  use  of  35,000  acres  on  a basis  of 
18  "to  28  "of  precipitation.  It  was  noted  that  costs 
of  storing  available  waters  are  too  expensive  to  allow 
for  irrigation  use.  Requests  were  made  for  special 
studies  of  the  economics  of  tourism  and  to  consider 


the  effective  use  of  available  water  and  to  provide  a 
basis  for  optimum  development.  The  present  scarcity 
of  planning  information  for  the  islands  was 
commented  upon  as  well  as  the  fact  that  the 
population  of  the  county  is  already  at  the  1985 
estimate  and  may  reach  the  2020  projection  by  1980. 
This  would  mean  that  the  1980-2020  population 
projections  will  require  review  and  updating. 

Agricultural  production  was  stated  as  declining 
due  to  sub-division,  residential  development  and 
increasing  taxation.  The  forest  industry  also  is  de- 
clining but  some  land  purchasers  are  retaining  forest 
stands  for  aesthetic  purposes. 

Comments  were  made  on  the  selection  of 
alternate  sites  for  boat  moorages  and  the  use  of  floats 
at  ends  of  roads  and  streets  was  suggested  as  an 
alternate  to  boat  moorages.  Increased  citizen  partici- 
pation is  needed  for  the  final  selection  of  locations 
for  small  boat  moorage  and  marinas.  Comments  were 
made  on  the  need  for  strict  environmental  control 
criteria  for  radioactive  emissions,  thermal  pollution, 
disposal  of  radio-active  wastes  and  accidents  involving 
nuclear  reactors.  Some  stated  that  residents  of  San 
Juan  Island  do  not  want  any  reactors  in  the  county, 
although  a minority  report  favored  a small  nuclear 
plant  which  would  include  desalinization  works. 

Seasonal  visitors  create  severe  sanitation 
problems  at  I 1 or  more  parks  and  recreation  acres. 
Early  action  is  urgently  needed  for  facilities  to 
prevent  and  control  sanitation  problems  related  to 
the  seasonal  influx.  It  was  recommended  that  an 
upper  limit  be  established  to  modify  peaks  of 
recreational  use  so  that  the  islands  will  not  be  over 
run.  It  was  noted  that  additional  parks  would  place 
additional  burdens  on  the  tax  base,  which  was  already 
a problem. 

Some  favored  the  management  of  the  inter-tidal 
areas’  water  quality,  including  additional  monitoring 
to  protect  areas  of  scientific  value,  and  as  a means  to 
insure  more  fish  for  food  and  sports  fishing.  Also 
favored  were  more  fish  and  wildlife.  Programs  pro- 
posed for  the  San  Juans  were  noted  as  primarily  for 
the  benefit  of  non-residents  and  therefore  govern- 
ment support  (or  user  fees)  were  considered  necessary 
for  implementation. 

SKAGIT  COUNTY 

The  public  review  program  in  Skagit  County 
included  one  evening  workshop  on  December  21, 
1970  with  40  in  attendance.  The  review  program  was 
basically  completed  by  a single  county  committee. 


In  addition  to  interested  citizens,  workshop 
attendants  included  representatives  from  environ- 
mental groups,  civic  organizations,  business.  North- 
west Nuclear  and  various  agencies  of  municipal, 
county,  state  and  federal  government.  The  workshop 
report  indicated  committee  membership  of  nine  with 
only  4 being  non-agency  persons.  One  federal 
employee  committee  member  subsequently  indicated 
it  was  not  his  desire  nor  that  of  his  agency  to  take  a 
position  as  might  be  implied  by  the  prepared 
comments  of  the  committee. 

The  Citizen  Review  Program  was  coordinated 
by  a representative  of  the  Board  of  County  Com- 
missioners and  the  County  Planning  Director. 

Review  comments  and  suggested  changes  in 
population  trends,  after  the  time  table  for  com- 
pletion, can  change  the  priority  of  projects.  The 
study  should  eventually  determine  ultimate  levels  of 
population  that  consider  a balance  of  economics, 
ecology  and  taxation.  Elements  of  the  plan  should  be 
activated  dependent  upon  detailed  studies  and  con- 
sent and  payment  by  the  user.  The  study  was  stated 
to  show  large  benefits  for  recreation  and  fisheries 
which  are  generally  intangible  to  the  general  popu- 
lation. Projects  and  programs  should  be  in  compliance 
with  state  or  federal  ecological  criteria.  Plan  B was 
preferred  locally  for  the  Skagit  (Scenic  and  Wild 
Rivers).  The  concept  of  flood  plain  management 
rather  than  structural  control  of  floods  was  also  given 
as  a preference. 

There  was  not  agreement  with  irrigation  de- 
velopment trends  which  have  been  presented.  Com- 
mencement of  a storm  and  sanitary  waste  separation 
program  was  recommended  at  an  early  date.  Also 
recommended  was  regionalization  of  waste  treatment 
at  Mt.  Vernon-Burlington-Sedro  Woolley  sewer 
systems  and  correction  of  the  pulp  mill  waste 
treatment  program  at  Anacortes. 

Channel  improvement  to  accommodate  super 
tankers  in  Eidalgo  and  Padilla  Bays  was  not  desired. 
Funding  was  recommended  to  repair  the  existing 
Skagit  River  l,evee  and  channel  where  necessary  and 
opposition  was  shown  to  the  Avon  By-Pass.  Place- 
ment of  the  Nookachamp  Levee  near  Clear  Lake  was 
supported  to  reduce  costs  and  protect  a majority  of 
the  local  population.  Adverse  comments  were  given 
on  the  Skagit  and  Samish  Basin  Dams;  however,  the 
combining  of  land  drainage  and  storm  water  sepa- 
ration programs  was  favored.  Channelization  of  the 
Samish  River  was  opposed  but  stabilization  of  land 
use,  concentration  of  industry  in  select  locations  and 
periodic  review  of  economic  projections  were  sup- 
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ported.  The  report  notes  that  development  trends  and 
industrial  plans  point  to  concentration  in  the  south- 
west Padilla  Bay  March  Point  areas  of  the  Skagit- 
Samish  Basin. 

Small  craft  navigation  needs  and  corrections 
which  should  be  made  during  detailed  planning  were 
suggested.  The  potential  for  major  port  development 
was  acknowledged  and  an  alternate  use  of  the  March 
Point-South  Padilla  Bay  area  for  a general  cargo  and 
dry  hulk  major  port  was  proposed  if  high  volume 
petroleum  shipping  does  not  materialize. 

Coordination  of  project  choices  and  programs 
within  the  basin  and  with  exterior  basins  was  recom- 
mended as  was  scheduling  and  programming  of 
research  related  to  nuclear  power  and  associated 
environmental  impacts. 

A county  office  commented  adversely  on  the 
workshops  and  indicated  that  the  primary  concern  of 
citizens  appeared  to  be  for  additional  information. 
The  work  and  planning  coordination  shown  by  the 
Task  Force  was  commended. 

CLALLAM  COUNTY 

The  workshop  series  in  Clallam  County  lasted 
about  one  and  one-half  months  and  included  four 
workshops  with  a total  attendance  of  20  at  the  first 
meeting  Meetings  were  held  in  the  Clallam  County 
Courthouse  in  Port  Angeles  on  the  evenings  of 
January  19.  February  I and  8,  and  March  8,  1971. 
Participants  included  representatives  of  the  League  of 
Women  Voters,  private  industry,  Soil  and  Water 
Conservation  District,  the  Grange,  local,  state  and 
federal  agencies  and  interested  citizens.  The  meetings 
were  coordinated  by  a member  of  the  Board  of 
County  Commissioners. 

Comments  by  reviewers  in  the  Clallam  County 
workshops  were  that  refinements  and  corrections  of 
data  including  proposed  locations  of  small  boat 
moorages  ate  needed.  Further  consideration  of  ge- 
ological jnd  tidal  conditions  was  recommended  in 
siting  ot  small  boat  harbors.  Reference  was  made  to 
changing  land  values  and  increasing  property  tax  rates 
which  tend  to  accelerate  the  trends  of  changing  land 
use.  Irrigated  agricultural  lands  are  being  rapidly 
displaced  by  residential  use.  Reference  was  made  to 
preferred  areas  for  residential  development  in  terms 
ot  both  economic  efficiency  and  minimum  ecological 
impact.  A recently  completed  soil  survey  offers 
additional  information  on  soils  in  the  National  Forest 
land  of  the  Dungeness  Basin.  Careful  attention  to 
unstable  soils  was  emphasized  for  any  planning  and 


siting  of  new  developments.  Potential  ecological 
problems  could  result  from  land  development  and/or 
logging  on  the  local  soil  formations  that  are  highly 
susceptible  to  erosion.  Loss  of  game  habitat  to  other 
land  uses  will  result  in  decreased  hunting  oppor- 
tunities. particularly  with  the  probable  loss  of  the 
most  choice  local  sites.  Accelerated  acqu  ation  of 
additional  waterfowl  habitat  is  needed  while  this  land 
is  still  available  at  reasonable  prices.  There  is  a need 
to  preserve  the  existing  native  trout  in  Lake  Suther- 
land while  eliminating  the  present  undesirable  scrap 
fish  population.  This  would  require  development  ot  a 
new  specific  scrap  fish  poison.  The  growth  predicted 
for  'he  food  processing  industry  through  the  year 
2000  was  thought  to  he  too  high.  The  installation  of 
irrigation  pipeline  was  stated  to  be  dependent  upon 
consolidation  of  existing  irrigation  districts  and 
companies.  It  was  recommended  that  the  plan  include 
a reference  to  consolidation. 

WHATCOM  COUNTY 

The  series  of  nine  Whatcom  County  Workshops 
continued  through  a period  of  nearly  two  months 
with  meetings  being  held  in  January.  February  and 
March.  1971.  Total  attendance  of  the  initial  meeting 
was  108. 

In  addition  to  interested  citizens  workshop 
attendants  included  representatives  of  granges,  drain- 
age districts,  the  university,  municipal,  county,  state 
and  federal  government. 

The  meetings  were  coordinated  locally  by  a 
representative  of  county  government.  Workshop  par- 
ticipants chose  to  perform  their  review  by  means  of 
committees  that  usually  reviewed  one  or  two  of  the 
technical  appendices  that  pertained  to  their  preferred 
subjects. 

Review  comments  stated  that  additional  detail 
may  be  desirable  especially  during  detailed  planning. 
Recognition  is  needed  that  counties  have  the  tools  to 
control  flood  plain  damages  to  a great  degree  by 
zoning,  sub-division  and  building  code  ordinances. 
Workable  land  and  water  use  policies  must  strike  a 
balance  between  economic  use  and  provision  of  a 
wholesome  environment  and  more  recreation.  The 
study  should  be  considered  as  a valuable  compilation 
of  data  which  is  not  ready  for  implementation  but 
which  can  become  the  basis  for  a good  resource  plan. 

Local  individuals  or  an  independent  non-agency 
group  with  broad  representation  from  each  basin 
were  recommended  as  (hose  who  could  produce  an 
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ecologically  sound  river  basin  plan.  Some  felt  that  the 
public  may  be  unwilling  to  pay  for  elements  or 
projects  of  the  plan. 

It  was  recommended  that  local  people  should 
be  continuously  involved  in  planning  decisions  af- 
fecting the  quality  of  the  environment.  Planning 
should  be  in  keeping  with  a desired  population  level. 
Concern  was  expressed  that  the  reports  are  printed 
and  cannot  be  changed.  The  compatability  of  flood 
control  and  recreation  was  questioned.  Use  of  an 
unbiased  team  of  ecologists  was  suggested  for  review 
of  specific  projects.  A periodic  study  review  of  3 
years,  intensive  review  prior  to  implementation  of 
projects  and  more  local  input  during  the  intensive 
review  were  recommended. 

Added  ground  water  inventories  were  felt  to  be 
needed  and  greater  consideration  of  air  pollution 
influences  on  water  quality  were  proposed.  Ad- 
ditional weather  stations  and  stream  flow  gages  were 
thought  to  be  needed.  The  study  s'. as  cited  as  a 
valuable  source  of  resource  information  to  assist  in 
follow-up  studies. 

THURSTON  COUNTY 

The  series  of  five  Thurston  County  workshops 
continued  through  a period  of  two  months  with 
meeting'  being  held  on  the  afternoon  of  January  22 
and  the  evenings  of  January  27,  February  10  and 
March  3 and  31.  1471.  Attendance  at  the  initial 
meeting  was  30.  The  final  meeting  was  attended  by 
1 2 persons. 

In  addition  to  interested  citizens,  workshop 
participants  included  representatives  of  a county 
advisory  committee,  the  League  of  Women  Voters, 
environmental  groups,  colleges,  local  press  and 
various  agencies  of  municipal,  county,  state  and 
federal  government. 

The  meetings  were  coordinated  hy  the 
Thurston  Regional  Planning  Council.  Workshop  par- 
ticipants chose  to  perform  the  review  through  organi- 
zation of  committees  that  usually  reviewed  only  one 
or  two  of  the  technical  appendices  that  pertained  to 
preferred  subjects. 

Review  comments  stated  that  the  study  is 
considered  to  be  a detailed  examination  and  invc  li- 
gation which  requires  the  review  of  additional  alterna- 
tes. increased  citizen  involvement  and  additional 
planning  detail.  There  is  a need  for  periodic  updating 
of  information  including  population  and  economic 
trends  and  water  suooly  needs,  especially  as  these 


may  affect  evaluation  of  future  funding  requests. 
Updating  is  especially  significant  in  terms  of  new 
technical  studies  and  reports.  The  value  of  the  study 
in  the  quantification  and  cataloging  of  basic  research 
information  must  be  maintained  by  keeping  current 
the  information  that  has  been  collected. 

The  study  should  examine  a number  of  the 
issues  and  needs  on  a continuing  basis  or  as  part  of 
detailed  analyses.  A number  of  these  issues  must  be 
evaluated  in  a comprehensive  and  rational  manner 
from  an  unbiased  and  uncommitted  point  of  view, 
which  includes  provision  for  local  technical  and 
citizen  review. 

It  was  thought  that  in  order  to  be  successful, 
comprehensive  planning  support  must  be  engineered 
from  the  local  citizenry.  It  was  emphasized  that  the 
series  of  findings  and  plan  formulation  are  a be- 
ginning point  and  not  an  end.  The  goals  and 
objectives  of  the  region  and  the  local  area  must  be 
woven  into  the  fabric  of  the  planning  process. 

The  study  should  include  reference  to  the  1470 
interim  Legislative  Study  performed  by  Drs.  Alcorn 
and  Ray. 

A suggestion  was  made  for  a new  alternate  to 
include  total  preservation  along  the  entire  Nisqually 
Delta.  Additional  detailed  studies  were  suggested  to 
solve  anticipated  needs  and  problems.  Local  water 
quality  problems  and  conflicts  were  felt  certain  to 
increase. 

Numerous  questions  were  raised  concerning 
elements  of  development  and  preservation  of  the 
Nisqually  Delta  including  elements  of  Plan  A and  B. 
both  of  which  were  felt  to  require  additional  detailed 
analysis  Additional  work  was  also  thought  to  be 
required  in  the  Plan  Formulation  Appendix  to  make 
it  comprehensible. 

Diminishing  population  growth  and  zero 
growth  were  suggested  as  alternates  in  comprehensive 
planning.  Analysis  of  current  growth  trends  was 
emphasized  as  only  one  element  in  economic  pro- 
jections. Lstahlishment  of  regional  goals  for  popu- 
lation growth  were  recommended  and  the  use  of 
ceilings  on  power  production  was  suggested  as  a way 
ot  achieving  the  population  goal. 

The  study  was  telt  to  catalogue  the  resources  of 
the  region  and  present  a look  at  the  future  under 
existing  trends.  The  added  work  of  completing  the 
plan  by  presenting  other  alternates  should  be  done 
without  delay. 

F.xpansion  ejul  more  efficient  use  of  existing 
navigation  facilities  were  suggested  Preference  was 


C-l  2 


■-'ated  lot  development  ot  tight  mdustrs  and  e\- 
elusion  ot  oil  storage  facilities  in  the  Deschutes  and 
Nisqually  Basins 

Comments  were  made  on  the  need  tor  sani- 
tation facilities  at  mannas  and  at  State  Parks  financed 
tn  user  charges  Public  beaches  and  State  Parks  were 
recommended  in  Thurston  County  Summertime  boat 
moorage  facilities,  licenses  and  pleasure  boat  sani- 
tation regulations  were  tell  to  be  needed  lax  relief 
tor  operators  and  builders  ot  marinas  was  suggested. 

Support  was  shown  tor  the  Recreation  Plan 
under  Plan  A in  the  Plan  formulation  Appendix, 
public  acquisition  of  key  sires,  orderly  and  planned 
development  additional  public  access  to  water  areas, 
special  lishing  and  recreation  for  the  very  young,  aged 
and  handicapped,  bicycling  and  hiking  paths  and 
public  transportation  to  key  recreational  facilities. 

it  was  noted  that  the  study  may  cause  city  and 
county  government  to  continually  update  both  short 
term  and  long  range  planning.  Additional  water 
quality  monitoring  was  desired  in  reference  to 
selected  use  areas,  in  both  fresh  and  marine  waters. 
Treatment  of  surface  water  runoff  from  built-up  areas 
was  also  desired. 

Maximum  controls  on  tankerships  carrying  bulk 
liquids  was  suggested  as  was  further  use  of  pipelines 
rather  than  tanker  penetration  of  Puget  Sound 
Consideration  of  Alaskan  Oil  Impact  on  Puget  Sound 
was  recommended  and  should  include  both  transpor- 
tation and  refineries.  Attention  was  noted  regarding 
the  increasing  occurrences  of  accidental  spills  and  the 
need  for  a management  plan  for  the  total  marine  area 
ot  Puget  Sound  was  emphasized. 

Use  of  waste-water  for  irrigation  was  suggested 
as  an  alternate  to  additional  waste  treatment.  Ad- 
ditional marine  hydrology  and  climatology  stiidies 
were  felt  necessary.  An  additional  marine  park  at  the 
head  of  Budd  Inlet  as  a joint  port,  city  and  county, 
state  and  federal  project  was  recommended. 

ISLAND  COUNTY 

The  series  of  three  Island  County  Workshops 
continued  during  a period  of  approximately  one  and 
one-half  months  with  evening  meetings  being  held  on 
January  2b.  February  22,  and  March  9,  1971 
Attendance  at  the  initial  meeting  was  22  persons.  The 
final  meeting  was  attended  by  about  10  persons.  All 
sessions  were  held  in  the  County  Courthouse  in 
Coupe  ville. 

In  addition  to  interested  citizens,  workshop 
participants  included  representatives  of  environ- 


mental groups,  park  and  water  districts,  natural  and 
historical  societies,  school  districts,  civic  clubs  and 
various  agencies  of  municipal,  county,  state  and 
federal  government.  The  meetings  were  coordinated 
by  the  Office  of  County  Engineer. 

Review  comments  included  detailed  suggestions 
and  corrections  concerning  transportation,  power, 
recreation  and  population  projections.  An  eventual 
need  for  state  and  federal  construction  money  as- 
sistance was  noted.  Some  workshop  participants 
favored  the  current  county  water  and  sewer  plan  and 
took  a very  strong  position  that  present  well  water 
systems  are  low  in  quality  and  are  not  a reliable 
source  of  potable  water.  Workshop  suggestions  con- 
curred with  the  need  for  small  boat  moorages  on 
Whidbey  and  Camano  Islands  and  for  development  of 
desired  land  recreational  sites  including  provision  for 
horse,  bicycle  and  pedestrian  trails.  Increased  public 
access  was  supported  for  several  beach  areas  and 
preservation  of  areas  that  are  felt  locally  to  be  unique 
was  suggested. 

Concern  was  shown  over  the  basis  of  proving  a 
surface  water  claim  and  the  difficulty  of  establishing 
an  Island  County  surface  water  right  to  mainland 
water. 

SNOHOMISH  COUNTY 

The  series  of  3 Snohomish  County  Workshops 
continued  through  2 months  with  an  afternoon 
meeting  being  held  on  February  2 and  evening 
meetings  on  March  I1)  and  April  5,  1971.  Total 
attendance  at  the  first  meeting  was  50.  The  last 
meeting  was  attended  by  about  TO  persons.  Meetings 
were  held  in  the  auditorium  of  the  Public  Utility 
District  Building. 

In  addition  to  interested  citizens  the  workshop 
participants  included  representatives  of  granges, 
drainage  districts,  Indian  Tribes,  labor  council,  private 
industry,  League  of  Women  Voters,  environmental 
groups.  Snohomish  County  Economic  Development 
Council  and  municipal,  county,  state  and  federal 
government.  The  meetings  were  conducted  by  a 
representative  of  the  County  Engineer. 

Comments  from  most  of  the  members  of  one 
Committee  favored  the  construction  of  the  Middle 
Fork, Dam  on  the  Snoqualmie  River  and  second  stage 
construction  of  Culmback  Dam  on  the  Sultan  River 
for  Hood  control  purposes. 

Irrigation  reqihv.p merits  were  thought  to  be 
easily  met  without  affecting  other  uses  and  without 
public  funding.  Intensive  watershed  management  was 
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considered  necessary  to  obtain  the  maximum  benefit 
from  Hood  control  measures.  Continued  cost  sharing 
between  private  land  owners  and  governmental 
agencies  was  also  felt  necessary.  More  detailed  studies 
on  set-back  levees  at  French  Creek  and  Marshland 
Drainage  Districts  were  suggested  in  addition  to  early 
action  on  Channel  Enlargement  of  the  Snohomish 
River  and  sloughs  in  the  Delta  area. 

Concurrence  was  given  to  watershed  manage- 
ment proposed  for  Patterson  Creek.  Watershed 
management  action  was  supported  for  Trail  Slough, 
Ebey  Slough  and  Allen  Creek  along  with  consoli- 
dation of  diking  and  flood  control  districts.  Action 
programs  which  consider  sequence  of  development 
and  financing  within  existing  fiscal  policy  and  criteria 
were  felt  necessary. 

Comments  were  made  that  the  study  is  not  a. 
comprehensive  plan  that  includes  economic  efficien- 
cy, flexibility,  environmental  quality  and  usability. 

Comments  were  given  regarding  the  dynamics 
of  county  development  and  the  use  of  the  compre- 
hensive plan  as  a flexible,  lor'  range  advisory 
instrument  that  expresses  goals  and  objectives  for  the 
areas  of  growth  and  development.  Some  thought  the 
study  should  be  referred  to  as  a generalized  Pre- 
liminary Water  and  Related  Land  Resource  Studs 
with  documentation  of  local  and  regional  goals, 
policies  and  related  factors  suggested. 

A need  was  expressed  for  a procedure  to  resolve 
tensions  between  local,  regional  and  state  planning 
and  the  manner  to  which  the  study  is  to  be  utilized 
on  those  respective  levels.  A multi-level  ot  govern- 
ment and  citizens  was  suggested  for  involvement  in 
plan  formulation  with  continuous  input  from  these 
levels.  A need  to  have  legislative  actions  updated  and 
provide  for  rapid  adoption  10  legislative  change  was 
expressed. 

Some  suggested  that  population  projections  for 
regions  and  counties  be  expressed  as  ranges  which  are 
changeable  and  related  to  optimum  or  ultimate 
development,  as  expressed  in  policies  and  goals.  Early 
updating  to  reflect  trends  and  developments  was 
recommended. 

Comments  were  made  regarding  impacts  of 
changing  local  goals  on  single  purpose  plans.  The 
importance  of  land  use  zoning  and  land  use  inter- 
relationships was  stressed  as  was  the  need  for  policies 
on  future  development  of  mineral  deposits. 

A need  was  expressed  for  detailed  analysis  of 
the  Everett  water  supply  problem  in  terms  of  supply, 
peak  demands,  alternate  sources,  proposed  low  flow 
requirements,  watershed  management  and  ownership. 


Some  telt  that  a policy  and  procedure  should 
be  established  for  consolidation  of  small  watersheds 
and  that  pricing  policy  should  be  considered  as  a way 
ol  reducing  water  demands.  Support  of  recom- 
mendations was  shown  for  a super-agency  at  the 
regional  or  state  level  to  coordinate  future  port 
development. 

Some  questioned  whether  or  not  state  and 
regional  goals  and  policy  for  industrial  growth  justify 
the  increasing  power-use  projections.  A need  was 
expressed  for  additional  information  on  land  impacts 
and  alternate  sources  of  power  to  meet  the  high 
demands  forecasted.  Single  purpose  appendices  such 
as  flood  control  should  discuss  the  significance  of 
proposals  in  terms  of  limits  and/or  encouragement  to 
the  use  and  development  of  flood  plains.  It  was 
suggested  that  in  ised  emphasis  should  be  placed 
on  flood  plain  management  as  an  alternate  for  flood 
control.  It  was  further  suggested  that  watershed 
management  and  flood  control  be  combined  since 
these  activities  are  complementary. 

PIERCE  COUNTY 

A series  of  4 workshops  began  on  February  3 
and  continued  for  almost  two  months  with  meetings 
on  February  16,  March  4 and  March  25,  1971.  A 
total  attendance  of  20  at  the  first  meeting  diminished 
to  about  7 at  the  final  session.  All  meetings  were  held 
in  the  evening  in  the  County  Commissioners’ 
Chambers,  County-City  Building  in  Tacoma. 

Various  people  that  attended  meetings  repre- 
sented themselves,  several  leve's  of  government. 
Tacoma  Community  College,  local  Granges,  League 
of  Women  Voters  of  Tacotna-Pierce  County.  Sierra 
Club,  Conservation  Northwest,  Tahoma  Audubon 
Society,  Nisqually  Parkway  Association,  Puyallup 
Valley  Chamber  of  Commerce,  Pierce  County  Sports- 
men's Council  and  private  consultants. 

A representative  of  the  Pierce  County  Com- 
missioners arranged  for  the  meeting  place.  However, 
meetings  were  conducted  by  the  Puget  Sound  Study 
Workshop  Coordinator.  Representatives  of  the 
League  of  Women  Voters  helped  gain  publicity  for 
the  workshops. 

Comments  referred  to  the  need  for  continued 
emphasis  on  water  quality  improvement  and 
municipal  waste  treatment.  The  Green  River/City  of 
Tacoma  watershed  should  be  kept  closed  to  maintain 
water  purity  without  full  treatment  until  such  time  as 
the  need  for  added  recreational  area  is  fully  demon- 
strated. Recreation  site;  should  be  designed  for  more 
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seclusion  of  picnic  and  camping  areas  to  enhance  the 
aesthetic  value  ot  the  sites. 

Opposition  was  shown  to  ever-increasing  inten- 
sive use  of  Hood  plains.  The  Nisqually  Delta,  which  is 
attractive  to  many  for  various  types  and  degrees  of 
use  and  preservation,  should  he  analyzed  from  a 
standpoint  that  would  examine  all  uses.  Any  mora- 
torium on  future  actions  in  the  Delta  should  he 
binding  on  all  concerned.  Further  development  of  the 
lower  Puyallup  River  Delta  was  suggested  as  a 
possible  alternative  for  development  of  the  Nisqually. 
More  intensive  use  of  existing  port  and  industrial 
facilities  was  also  recommended  as  an  alternative  to 
Nisqualh  development  with  new  technology  and 
research  cited  as  possible  ways  to  accomplish  this 
intensification.  Almost  compulsory  guidance  was 
recommended  to  insure  that  only  water-requiring 
development,  if  acceptable,  be  allowed  to  be  located 
on  shorelines.  I ven  very  modest  multiple  use  of  the 
Nisqually  Delta  was  cautioned  since  the  unique  biotic 
aspects  of  the  area  are  extremely  sensitive  to  all 
degrees  of  environmental  change. 

It  was  suggested  that  wherever  possible,  parks 
be  planned  along  the  Puyallup  River  from  the  mouth 


to  Puyallup  and  Sumner.  It  was  noted  that  sport 
fishing  in  the  Puyallup  Basin  should  be  reestablished 
to  levels  of  several  years  ago.  Lands  recommended  for 
eventual  industrial  use  were  felt  to  be  out  of 
proportion  to  the  minimal  lands  recommended  for 
open  space  and  recreational  use. 

Broader  comments  stated  a need  to  plan  for 
various  economic  and  population  levels.  Subsidy  was 
suggested  for  consideration  when  planning  or  deve- 
loping facilities  that  benefit  those  beyond  the  im- 
mediate users.  Intangible  values,  though  difficult  to 
define  and  use.  should  be  a consideration  in  planning. 
New  techniques  for  handling  intangibles  should  be  an 
objective  in  the  refinement  of  other  planning 
methods.  Fnvironmental  effects  should  always  be 
thoroughly  examined  and  discussed  in  depth. 

Interest  rates,  prevailing  policies  and  other 
factors  that  are  basic  to  planning  should  be  re- 
evaluated as  the  much  needed  and  strongly  recom- 
mended updating  of  the  report  is  done.  In  future 
planning,  and  as  the  report  is  kept  up  to  date,  citizen 
participation  should  be  included  at  the  beginning  and 
developed  throughout  the  process  for  education  of 
citizens  as  well  as  gathering  of  public  policy. 


PUGET  SOUND  AND  ADI  AGENT  WATERS 
COMPREHENSIVE  WATER  AND  RELATED 
LAND  RESOURCES  STUDY 


ISSUES 

RAISED  DURING  PUBLIC  REVIEW 
OF  STUDY  FINDINGS 


*Note:  Issues  and  Task  Force 
responses  on  the  following 
pages  have  been  typed  and 
composed  verbatim  as 
distributed  at  the  Final  Public 
Hearings  except  that 
references  to  Summary 
Report  draft  have  been 
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as  published. 
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FFiECEDIIC  PAOE^BLaNK-NOT  FILMED 


Fifty  workshops  were  held  from  November 
1970  through  early  April  1971  in  the  twelve  counties 
involved  in  the  Puget  Sound  Study.  The  workshops 
were  held  because  of  desires  for  more  thorough 
review  expressed  by  citizens  at  hearings  last  May  and 
June  in  Mount  Vernon,  Everett,  and  Olympia.  Citi- 
zens. groups,  and  agencies  were  invited  to  participate. 
Copies  of  the  Summary  Report  draft  and  appendices 
were  furnished  to  counties  and  cities.  Members  and 
staff  of  the  Puget  Sound  Task  Force  made  themselves 
available  to  answer  questions. 

A broad  cross-section  of  more  than  500  persons 
took  part,  representing  farm  groups,  chambers  of 
commerce,  garden  clubs,  improvement  clubs,  power 
companies  and  PUD’s,  labor  unions,  forest  products 
and  other  industries,  conservation  and  environmental 
organizations;  students;  federal,  state,  county,  city 
and  district  agencies;  citizen  groups,  and  just  plain 
citizens. 

The  issues  most  frequently  raised  at  the  work- 
shops are  summarized  ir  the  following  pages.  Many  of 
these  were  listed  in  Bulletin  5,  distributed  before  the 
hearings.  However,  some  issues  have  been  added  as  a 
result  of  workshop  comments  received  after  Bulletin 
5 was  published.  Following  each  issue  is  a response 
from  the  Task  Force. 

The  Task  Force  will  consider  all  comments 
from  the  public,  including  those  made  at  all  public 
hearings  and  workshops,  in  completing  its  report. 
Any  additional  comments  must  be  received  by  May  7. 

Comments  made  subsequent  to  the  hearings 
should  be  sent  to: 

Alfred  T.  Neale,  Chairman 

Puget  Sound  Task  Force 

Washington  State  Department  of  Ecology 

Post  Office  Box  829 

Olympia,  Washington  98504 

Note; 

•References  to  Summary  Report  revised  from  draft  to 
Summary  Reporl  as  published,  in  order  to  facilitate  review. 

I . Who  is  the  Puget  Sound  Task  Force?  (Why  are 
most  members  from  federal  agencies?  Who  chose 
them'.’) 

Response.  Task  Force  membership  is  made  up 
of  one  representative  of  each  of  the  following: 
State  of  Washington 
Department  of  Army 
Department  of  Labor 


Department  of  Health,  Education 
and  Welfare 

Department  of  Transportation 
Department  of  Agriculture 
Department  of  Commerce 
Department  of  the  Interior 
Department  of  Housing  and 
Urban  Development 
Federal  Power  Commission 

The  makeup  of  the  Task  Force  parallels 
membership  on  the  Columbia  Basin  Interagency 
Committee  and  its  successor  the  Pacific  North- 
west River  Basins  Commission.  Because  each 
state  has  only  one  member  in  the  parent 
organization  and  the  Puget  Sound  Study  was 
entirely  within  one  state,  only  one  member  was 
appointed  from  that  level  of  government.  That 
member,  however,  who  is  Chairman  of  the  Task 
Force,  is  the  focal  point  for  representation  of 
all  state  and  local  governmental  entities.  Repre- 
sentatives were  chosen  by  the  respective 
agencies. 

2.  Everyone  wondered  how  the  Task  Force  report 
would  be  used.  (Is  it  a guide,  a blueprint,  or  iust 
another  set  of  books  to  gathei  dust  on  a shelf?  When 
something  is  to  be  done  under  the  report,  who  does 
it,  how  does  it  get  done,  and  who  pays  for  it?  Will 
local  views  be  considered?) 

Response:  The  Task  Force  report  provides 
short  and  long  term  guidance  for  detailed  water 
related  planning  and  program  administration  by 
federal,  state  and  local  governments  and  by 
private  individuals  and  corporations. 

Updating  will  occur  periodically,  as  well  as 
detailed  planning  (see  page  7-3,  Summary 
Report ). 

Any  programs  and  projects  described  in  the 
report  that  arc  carried  out  will  be  initiated  and 
paid  for  according  to  established  procedures. 
Detailed  studies  leading  to  action  can  be  started 
in  many  different  ways;  by  requests  of  citizens 
to  local,  state  or  federal  government,  by 
requests  of  local  officials  to  the  Legislature  or 
Congress,  or  by  independent  private  action.  The 
public  will  play  a continuing  but  more  decisive 
role  in  future  planning  by  furnishing  local  views 
throughout  the  implementation  process  (see 
pages  6-3  and  7-3,  Summary  Report ). 
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3.  f uture  studies  should  be  based  on  several 
different  growth  rates  of  population  and  economic 
development.  (Some  of  the  economic  projections 
were  fell  to  be  unrealistically  large.  Many  persons  felt 
that  policy  decisions  should  be  made  to  decrease  or 
limit  growth,  and  that  conscious  efforts  could  and 
should  be  made  to  do  so.  There  was  great  concern 
that  growth  could  cause  a dramatic  change  in  the 
character  of  the  area  Various  methods  of  limiting 
population  could  be  considered.) 

Response:  The  economic  projections  used  in 
the  I’uget  Sound  Study  were  based  upon  what 
was  expected  to  occur  in  the  future  in  employ- 
ment, population,  and  economic  activity.  The 
needs  for  water  and  related  land  resources  were 
estimated  and  a Comprehensive  Plan  to  meet 
the  needs  was  developed.  Policy  decisions  about 
limiting  or  encouraging  growth  cannot  be  made 
by  the  Puget  Sound  Task  Force.  However, 
whatever  level  of  growth  occurs,  the  govern- 
mental agencies  with  water  resource  responsi- 
bilities, intend  to  meet  the  needs  in  an  environ- 
mentally acceptable  manner.  The  value  of  the 
Puget  Sound  Study  lies  in  demonstrating  the 
effects  on  water  and  related  land  resources  if 
growth  occurs  as  forecasted.  The  Task  Force 
will  recommend  re-examination  of  economic 
projections  with  local  governments  and  lay 
citizens  participating. 

4.  In  cases  of  conflicts  among  resource  uses,  the 
conflicts  should  be  clearly  set  forth  and  planners 
should  suggest  ways  for  resolving  them.  (Perhaps  the 
method  used  making  independent  single -purpose 
studies  and  then  trying  to  resolve  conflicts  is  not  the 
best  possible.  Just  what  is  the  status  of  all  the 
appendices?  Will  the  person  interested  in  power?  for 
example?  or  watershed  management,  bother  to  pick 
up  the  Plan  Formulation  or  Summary  Report,  or  just 
look  at  the  volume  with  the  title  he  is  interested  in? 
The  result  would  just  be  more  piecemeal  resource 
planning). 

Response:  One  of  the  primary  purposes  of 
comprehensive  planning  is  to  identify  conflicts 
and  then  resolve  these  conflicts  considering 
total  resources  and  alternative  solutions.  The 
Task  Force  believes  that  public  involvement  is 
necessary  to  resolve  conflicts.  (In  two  areas, 
Skagit  River  and  the  Nisqually  Delta,  the  Task 
Force  did  not  resolve  the  conflicts  but  did 
recommend  means  for  their  resolution.)  (The 
procedures  used  arc  described  in  Appendix  XV. 
Plan  Formulation,  pages  10-17,  and  10-60,  Plan 
A and  B.) 


The  Task  Force  has  pointed  out  that  the 
single-purpose  technical  appendices  were  |Ust 
that,  technical  resource  documents.  They  are 
working  documents  only.  The  Summary  Report 
presents  the  final  position  of  the  lask  Force 
and  reflects  the  programs  and  projects  recom- 
mended by  the  various  technical  committees 
unless  modified  in  Appendix  XV.  Plan  I ormu- 
lation.or  the  Summary  Report  itself 

5.  The  general  land-use  planning  done  in  the  study 
should  b*'  followed  by  more  detailed  sludk's  to  guide 
economic  growth  toward  publicly  accepted  goals. 
(Were  urban  interests  in  land  use  adequately  re- 
flected? Some  of  the  areas  frequently  discussed  in 
relation  to  future  land-use  decisions  were: 

Nisqually  Delta  Port  or  wildlife  .’  C an  they  be 
combined?  How  can  a moratorium  on  decisions 
be  enforced? 

Skagit  Valley  Necessity  for  more  flood  con- 
trol? 

Snohomish-Snoqualmie  Valley  Dams?  De- 
velopment.’ Agriculture ? Recreation? 

San  Juan  Islands  Real  estate''  Developments? 
Water  and  sewer  problems’) 

Response:  The  general  land-use  planning  under- 
taken in  the  study  demonstrates  various  land 
use  patterns  under  four  assumptions  of  popu- 
lation density  (see  Part  6.  Appendix  V.  Water- 
Related  Land  Resources).  The  lask  Force 
recognizes  the  need  for  further  detailed  land 
use  studies  including  future  management  of 
Puget  Sound  estuaries  (see  page  l-K.  Summary 
Report)  and  recommends  state  guidelines  be 
established  to  resolve  land-use  conflicts.  The 
Summary  Report  will  be  revised  to  recommend 
that  land  use  goals  be  determined  by  methods 
that  assure  public  participation.  Under  Wash- 
ington State  law  cities  and  counties  can  control 
land  use. 

6.  Recommendations  should  be  modified  where 
local  conditions  and  public  goals  have  changed  by  the 
time  specific  projects  are  begun.  (Local  population 
projections  for  the  future  have  already  been  reached 
in  some  cases.  This  affects  the  timing  of  provisions 
for  water  supply  and  other  projects.  Decisions  to 
build  or  not  to  build  a cross-sound  bridge  and  a 
bridge  to  the  lower  end  of  Whidbey  Island  have  many 
effects  which  must  be  kept  in  mind.) 

Response:  Recommendations  in  the  report  re 
subject  to  complete  reexamination  to  reflect 
local  positions  and  goals  at  the  time  of  detailed 
implementation  studies  (see  page  6-3.  Summary- 
Report). 
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7.  lil'fects  of  al  projects  and  programs  on  the 
natural  environment  must  he  thoroughly  considered. 
Midden  costs  and  benefits  must  be  identified,  along 
with  ways  of  comparing  natural  and  economic  values. 
Response:  The  Task  Force  recognizes  the 
importance  of  preserving  the  natural  environ- 
ment and  recommends  a large  number  of 
streams,  identified  in  the  Summary  Report 
draft,  be  studied  for  possible  inclusion  in  a state 
system  of  recreational  rivers,  protection  of 
significant  archeological  and  historical  sites  and 
outstanding  natural  and  underwater  marine 
areas;  maintaining  riverflows  for  fish,  recreation 
and  aesthetics;  and  acquiring  numerous  beach 
and  watershed  areas  for  recreation.  Some  alter- 
natives were  dropped  because  of  their  bad 
effects  on  basin  environments.  In  two  major 
areas  of  use  conflicts.  Nisqually  Delta,  and 
Skagit  River,  alternative  plans  are  presented.  In 
other  cases  provisions  for  mitigation  of  possible 
adverse  effects  to  the  environment  are  included. 
IX'tailed  studies  of  programs  and  projects  will 
be  done  according  to  the  National  Environ- 
mental Policy  Act  of  1 l)6h  (see  page  5-7, 
Summary  Report  and  similar  stale  legislation). 
All  costs  and  benefits  will  be  identified  in  these 
studies.  The  detailed  studies  may  also  alter  the 
Comprehensive  Plan. 

b.  Local  areas  will  need  money  to  implement  their 
shares  of  projects  and  programs  proposed  in  the 
report.  (Mow  will  the  money  for  local  shares  be 
obtained?  In  spite  ot  the  large  amounts  involved, 
estimates  of  cost  for  some  projects  seemed  too  low.) 
Response;  Financial  help  to  local  governments 
for  implementing  programs  and  projects  will  be 
obtained  through  existing  federal  and  state 
authorities  or  through  private  financing.  Ad- 
ditional details  are  contained  in  Appendix  II. 
Political  and  Legislative  Environment.  Some 
funding  must  be  obtained  locally  by  (ax  levees 
or  bond  sales.  Costs  shown  in  the  report  are 
approximate  with  detailed  studies  required  to 
determine  I irm  costs. 

o.  User  fees  should  be  considered  in  financing 
some  projects  and  programs.  (Admission  fees  or 
licenses  for  some  activities  may  provide  more  and 
better  facilities,  as  well  as  assuring  careful  use.) 

Response:  The  Task  Force  agrees  with  the 
concept  of  user  fees  and  this  is  discussed  in 
Appe  dices  VI  and  X.  M&l  Water  Supply  and 
Recre  lion.  The  exact  mode  of  financing  spe- 


cific programs  and  projects  will  be  determined 
in  the  more  detailed  future  implementation 
studies. 

10.  The  report  should  be  kept  current,  with  citizen 
and  local  government  participation  throughout  future 
studies.  (This  should  include  corrections  of  numerical 
data,  recent  changes  in  the  field,  and  incorporate  new 
federal,  state,  and  local  policies  for  resource  manage- 
ment. There  must  be  ways  to  get  and  use  continued 
public  and  local  government  involvement  on  policy 
questions  as  well  as  ideas  about  specific  programs  and 
projects.  Why  was  there  not  more  throughout  the 
study?) 

Response:  The  report  is  intended  to  be  kept 
current  with  improved  local  government  and 
citizen  participation  recommended  in  future 
studies  (see  Part  7,  Appendix  II,  Political  and 
Legislative  Environment  and  page  6-3.  Sum- 
mary Report).  The  Task  Force  will  include 
guidelines  in  the  Summary  Report  for  assuring 
future  public  involvement  in  follow-on  planning 
or  implementation. 

The  Task  Force  sought  to  obtain  public  in- 
volvement through  the  initial  bearings  con- 
ducted in  l%4  and  throughout  the  study  by 
meeting  with  interested  groups,  county  govern- 
ments and  regional  planning  organizations. 
Ilow'ever,  as  the  May-June  1 ‘>70  public  hearings 
demonstrated,  future  public  involvement  will 
need  to  be  improved.  This  is  recognized  in 
Appendix  II,  Political  and  legislative  Environ- 
ment and  the  Summary  Report.  The  final 
versions  of  the  Summary  Report  will  stress  that 
in  the  detailed  implementation  studies  the 
public  be  given  an  active  role  initially  and 
throughout  the  studies. 

I I . Benefit-cost  analysis  should  not  be  the  only 
factor  in  deciding  whether  a project  should  be 
undertaken.  Broader  methods  must  be  used  in  making 
these  decisions.  (There  are  a lot  of  pitfalls  to  reducing 
a day  of  fly  fishing  on  a free-flowing,  unpolluted 
stream  to  dollars. ) 

Response;  We  agree.  Benefit-cost  analysis  was 
not  the  only  basis  of  selecting  elements  of  the 
Comprehensive  Plan.  Intangible  benefits  in- 
cluding the  saving  of  human  life,  improvement 
of  living  conditions  and  the  safeguarding  of  the 
natural  environment  were  also  considered  as 
part  of  the  Planning  criteria  (sec  page  1-14, 
Summary  Report ).  Storage  projects  recom- 
mended in  single-purpose  planning  were  in 
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main  basins  excluded  from  the  Comprehensive 
Plan  in  order  to  retain  rivers  in  their  free- 
flowing  state  (see  Appendix  XV.  Plan  Formu- 
lation) (I  samples.  North  Fork  Skykotnish, 
North  and  South  Forks  Stillaguamish,  Miller 
River | 

I . Main  local  problems  in  estuaries,  lakes,  and 
streams  were  identified  as  needing  immediate  at- 
tention (Problems  included  poor  water  circulation, 
lack  of  access  to  water,  over-use  and  over-crowding  of 
available  area,  and  littering.) 

Response  lle'p  for  local  problems  should  be 
requested  In  local  government  or  citizens.  See 
Appendix  II  Political  and  legislative  Environ- 
ment tor  agencies  and  the  kinds  of  help  they 
can  furnish. 

Is  Flood  plain  management  should  be  considered 
tor  main  streams  in  the  area  (This  would  not  only 
help  hold  down  Hood  damages  hut  would  make  more 
space  available  tor  recreation  and  greenbelts.) 

Response  I lood  plain  management  with  local 
land  use  zoning,  flood-proofing,  early  warning 
s\  stems  and  tlood  insurance  has  been  recom- 
mended lor  all  ot  the  major  river  basins.  The 
use  ot  tlood  plain  management  to  reduce  the 
growth  in  Hood  damages  and  facilitate  the 
retention  of  open  space  was  recognized  by  the 
I ask  I nee  (see  Appendix  VII.  Flood  Control. 
Appendix  XV.  Plan  Formulation  and  page  4-23, 
Summary  Report).  The  state,  city  and  county 
governments  already  have  authority  to  do  flood 
plain  management. 

14  Leasing  an  area  undeveloped  should  always  be 
one  of  i lie  choices  considered.  (The  effect  of  not 
doing  anything  about  a projected  need  should  he 
compared  wuh  an  estimate  of  how  critical  the  need 
itself  is.) 

Response  Nondevelopment  alternatives  were 
considered  throughout  the  planning  process. 
(See  page  I -I  I Summary  Report  and  Appendix 
XV.  Plan  Formulalion).  Retaining  free-flowing 
rivers,  zoning  flood  plains,  and  preserving 
unique  and  historical  sites  are  some  examples. 
The  report  will  be  revised  to  stress  this  alterna- 
tive during  detailed  implementation  studies. 

15.  Wastes  from  commercial  vessels,  ferries  and 
pleasure  craft  and  related  shore  facilities  must  be 
collected  and  properly  treated.  (Tax  breaks  or  other 
inducements  may  encourage  operators  and  builders  of 
marinas  to  install  sanitary,  discharge  and  garbage 
facilities.) 


Response:  Sanitation  requirements  for  pleasure 
boats  and  moorages  are  discussed  in  the  Task 
Force  report  and  appendices  (see  page  3-6 
Summary  Report,  page  1-68.  Appendix  XIII. 
Water  Quality  Control  and  page  2-2 1 . Appendix 
XV.  Plan  Formulation.)  The  need  for  proper 
waste  collection  from  commercial  vessels  and 
pleasure  craft  will  be  further  emphasized  in  the 
final  version  of  the  Summary  Report. 

16.  The  waters  of  Puget  Sound  should  be  studied 
and  managed  as  a single  system.  (Major  activities  on 
one  part  of  the  Sound  may  have  effects  on  distant 
parts  of  it.  There  is  no  consideration  of  Puget  Sound 
as  a transportation  corridor  for  ferries  which  might  be 
preferred  to  more  highway  corridors.) 

Response:  The  navigation  studies  viewed  the 
deep  draft  shipping  potential  of  Puget  Sound 
on  a regional  basis,  with  waterborne  commerce 
projected  for  the  entire  area  and  then  allocated 
to  the  various  ports.  The  Summary  Report  will 
be  revised  to  include  a recommendation  for  a 
single  planning  entity  for  guiding  future  de- 
velopments for  waterborne  commerce  (see  page 

2- 86,  Appendix  VIII,  Navigation).  In  addition 
to  the  Navigation  Committee  other  technical 
committees  recognized  the  Sound  as  a single 
entity  (see  Appendix  X.  Recreation,  Appendix 
XI.  Fish  and  Wildlife,  and  Appendix  II.  Political 
and  Legislative  Environment).  However,  the 
Task  Force  agrees  that  further  studies  should 
place  greater  emphasis  on  Puget  Sound  as  one 
eco-system  and  will  include  in  the  final  version 
of  the  Summary  Report  a recommendation  for 
conducting  model  studies  of  the  Sound  for  use 
in  forecasting  effects  of  thermal  plant  cooling 
water  discharges  and  municipal  and  industrial 
waste  discharges.  The  report  will  be  revised  to 
include  a recommendation  of  expanded  ferry 
service  as  an  alternative  to  cross-sound  bridging 
of  Puget  Sound. 

17.  Stringent  regulations  must  be  imposed  to  avoid 
oil  spills  in  Puget  Sound.  (The  Alaska  oil  discoveries 
have  dramatized  the  problem.  The  transport  of  other 
toxic  substances  must  also  be  regulated.  The  im- 
portance of  aquaculture  and  commercial  and 
recreational  fishing  was  emphasized). 

Response:  We  agree.  The  importance  of  aqua- 
culture and  commercial  and  recreational  fishing 
and  boating  in  Puget  Sound  is  discussed  in  the 
Task  Force  report  and  appendices.  (See  pages 

3- 20,  4-30  and  5-4,  Summary  Report;  Ap- 


pendix  X,  Recreation:  page  7-3,  Appendix  II, 
Political  and  Legislative  Environment  and 
Appendix  XI,  Fish  and  Wildlife.)  The  concern 
over  potential  damage  to  these  and  other 
resources  has  prompted  revision  of  the  Sum- 
mary Report  to  recommend  concerted  action 
by  all  responsible  agencies  to  regulate  vessel 
movements  on  Puget  Sound  and  adjacent 
waters.  This  revision  will  include  the  recom- 
mendation that  federal  and  state  agencies  and 
marine  industry  make  joint  studies  leading  to  a 
navigation  control  system  that  will  minimize 
the  possibilities  of  collisions. 

IH.  All  levels  of  government  should  strive  for  public 
participation  at  the  beginning  and  throughout  all 
planning  activities. 

Response:  We  agree.  She  response  to  Issue  10. 

19.  Technological  advances  are  needed  to  produce 
more  efficient  small-scale  units  for  water  supply  and 
sanitation  uses.  (Outlying  areas  which  are  new  or 
growing  especially  require  such  systems.) 

Response:  Those  who  need  small-scale  units 
should  contact  their  county  or  city  health 
departments  or  the  State  Departments  of 
Ecology  or  Health  and  Social  Services. 

20.  Comprehensive  planning,  land  use  zoning,  tax 
incentives,  public  purchase  of  development  rights. 
and  early  acquisition  of  sites  for  preservation  or 
development  should  be  considered  as  ways  to  deal 
with  increasingly  heavy  demands  on  natural  re- 
sources. (Many  of  these  means  could  be  used  now  at 
the  local  level). 

Response:  The  Task  Force  report  recommends 
early  identification  of  sites  for  preservation  or 
development  in  accordance  with  heavy  de- 
mands on  natural  resources.  Recommendations 
made  in: 

Appendix  II.  Political  and  Legislative  En- 
vironment. Part  7 

Appendix  X,  Recreation,  pages  1-6  and  1-7 
Appendix  XI.  Fish  and  Wildlife,  pages  3-56. 
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will  be  included  as  part  of  the  Summary  Report 
by  reference. 

21.  Communities  with  large  summer  (or  winter) 
populations  need  methods  to  finance  needed  facilities 
for  water  supply  and  sanitation. 

Response:  The  Task  Force  recognizes  the  need 
for  more  effective  methods  of  financing  both 
seasonal  and  long  term  facilities  for  water 
supply  and  sanitaiion.  Specific  discussions  on 
financing  are  contained  in: 


Appendices  II.  Political  and  Legislative  En- 
vironment. Part  7,  page  7-3,  Administrative 
and  Financial  Support. 

Appendix  VI.  M&l  Water  Supply,  pages 
2-29,  2-30  and  in  each  basin 
Summary  Report,  Part  6. 

Additional  references  will  be  included  in  the 
final  version  of  the  Summary  Report. 

22.  Just  what  is  meant  by  watershed  management, 
and  why  are  such  large  sums  of  money  recommended 
for  it  in  the  report? 

Response:  Watershed  management  involves  the 
activities  of  private  developers,  agriculture  and 
forestry  and  federal,  state  and  local  government 
in  construction  of  urban  and  suburban  storm 
run-off  systems,  small  dams  and  stock  ponds, 
placement  of  riprap  along  stream  banks,  and 
land  treatment  and  management  for  drainage 
and  erosion  control.  Costs  are  large  because 
most  of  the  land  in  the  Puget  Sound  area  is 
affected.  For  specific  references  see: 

Appendix  V,  Water-related  Land  Resources 
Appendix  XIV.  Watershed  Management 
Appendix  XV.  Plan  Formulation 
Summary  Report 

23.  Irrigation  projections  should  be  reconsidered 
for  areas  where  farmland  is  being  taken  out  of 
production  because  of  encroaching  residential  or 
industrial  use,  or  tax  reassessment  under  threat  of 
such  use.  (Farmers  are  in  a state  of  uncertainty  in 
such  areas,  and  the  need  for  irrigation  water  may 
decrease  rather  than  increase.  The  effects  of  such 
losses  of  farmlands  may  be  lessened  by  increased 
farming  efficiency  and  by  careful  location  of  new  and 
expanding  developments  to  avoid  use  of  the  best  fam 
land.  Two  new  ideas,  using  cooling  water  from 
thermal  power  plants  and  irrigating  forestlands,  may 
also  have  an  impact  on  future  needs  for  irrigation 
water.) 

Response:  The  projections  for  irrigation  de- 
velopments will  be  reviewed  periodically.  Pre- 
sent and  future  irrigation  needs  will  be  de- 
termined by  the  farmers  involved.  Possible  use 
of  thermal  power  plant  cooling  water  for 
irrigation  and  the  potential  increase  in  forest 
production  through  irrigation  will  be  examined 
during  future  detailed  studies. 

Specific  references  include: 

Appendix  VII.  Irrigation,  page  2-19 
Appendix  XV.  Plan  Plan  Formulation,  page 
2-53 

Summary  Report,  page  4-16 
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-4.  The  effect  of  tax  policies  on  land  and  resource- 
use  policies  should  he  carefully  considered.  Action 
should  be  taken  to  remedy  pressures  often  caused  by 
increased  assessments  to  take  land  out  ot  open  space 
and  recreation  use.  (It  should  be  possible  for  land 
owners  to  agree  to  hold  lands  for  later  purchase  by 
government.  This  is  difficult  under  present  law.) 

Response:  The  Task  Force  will  recommend  in 
the  final  version  of  the  Summary  Report  that 
federal,  state  and  local  governments  reexamine 
current  policies  with  regard  to  taxation  to 
determine  if  desirable  changes  in  resource  use 
can  be  induced  through  modification  in  tax 
policy. 

25.  The  large  projections  of  future  power  needs 

should  be  re-examined.  (Estimates  of  future  demands 
for  power  and  water  should  take  into  account  the 
possibility  of  decreased  as  well  as  increased  per  capita 
use.  A rationale  to  choose  among  different  kinds  of 
power  generation  must  be  developed,  as  well  as  better 
methods  of  choosing  sites,  especially  for  nuclear 
power  plants.  Advance  purchasing  of  sites  for  future 
power  plants  should  be  considered.  Citizens  should  be 
educated  about  muclear  power.) 

Response:  The  Task  Force  agrees.  Projections 
of  future  power  needs  are  based  upon  popu- 
lation and  economic  projections.  If  these  pro- 
jections should  change  when  they  are  perio- 
dically re-examined,  the  projections  of  future 
power  needs  will  also  change. 

A projection  of  decreased  per  capita  use  of 
electric  power  would  require  an  increase  in  the 
projection  of  per  capita  use  of  other  energy 
somees,  such  as  natural  gas.  coal,  oil.  wood, 
paper,  etc.  for  heating,  cooking,  clothes  drying, 
etc.  or  a reduction  in  the  standard  of  living. 

There  is  a very  definite  rationale  for  choosing 
among  different  kinds  of  power  generation 
based  upon  the  most  economic  alternatives  to 
hydroelectric  generation.  This  rationale,  termed 
“Value  of  Power”  was  developed  by  the  Feder- 
al Power  Commission  and  was  endorsed  and  is 
followed  by  the  private,  public,  and  federal 
constructing  agencies.  (See  Appendix  IX. 
Power) 

The  Task  Force  endorses  the  formation  of  the 
Washington  State  Thermal  Power  Plant  Site 
Evaluation  Council.  The  Council  is  now  ex- 


amining sites  when  an  interest  is  shown  by  a 
developing  agency.  Possibly  in  the  future  the 
council  could  evaluate  and  recommend  advance 
purchase  of  sites  which  meet  its  criteria. 

2b.  Among  matters  ncedrngearly  attention  are 

a.  Water  supply  and  distribution  problems. 
(Some  of  the  concerns  expressed  included  main- 
taining the  purity  of  municipal  water  by  closed 
watersheds  or  by  treatment,  or  by  a combination  ot 
both,  complete  inventory  of  ground  water  supplies 
and  appropriate  conservation  keeping  them  tree  of 
sewage  or  salt  water  pollution;  what  to  do  under  the 
new  water  rights  registration  law.  and  the  status  of 
municipal  water  rights  on  various  streams;  skepticism 
about  interbasin  transfers;  water  tables  and  whether 
water  supplies  are  being  mined,  and  the  need  for 
recycling  to  help  maintain  water  tables;  the  need  for 
more  efficient  use  of  existing  water  resources  as  a 
first  step  in  meeting  future  water  requirements.) 

Response:  The  Task  Force  discussed  the 

problems  of  multiple-use  of  municipal  water- 
sheds and  recommended  additional  studies  be 
undertaken  to  determine  the  desirability  and 
justification  for  opening  these  areas  to 
recreational  use  (see  page  4-24,  Summary 
Report).  A recommendation  will  be  included  in 
the  final  version  of  the  Summary  Report 
stressing  the  need  for  a complete  regional 
inventory  of  ground  water  resources,  and  es- 
tablishing a program  to  insure  their  conser- 
vation. Water  rights  are  being  reviewed  under 
state  law  with  all  who  desire  a water  right 
required  to  file  with  the  Department  of 
Ecology  by  1474.  More  efficient  use  of  existtng 
water  supplies  will  be  reaffirmed  in  the  final 
version  of  the  Summary  Report.  For  example, 
use  of  pipe  instead  of  open  ditches  for  irri- 
gation; replacement  of  leaky  water  systems;  and 
use  of  meters  would  allow  a reduction  in  losses 
and  wastage. 

b.  Small  boat  harbors.  (Most  agreed  that  more 
are  needed,  but  there  was  dissatisfaction  with  some  of 
the  proposed  locations.) 

Response:  Sites  shown  in  the  Task  Force  report 
fc,  small  boat  harbors  are  listed  as  potential 
sites  with  detailed  studies  and  public  meetings 
required  before  final  selection  (See  Appendix 
VIII,  Navigation).  Permits  are  also  required 
from  state  and  federal  agencies  before  facilities 
can  be  constructed. 
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c.  Recreational  access  of  various  kinds.  (Some 
kinds  of  recreation  seem  to  have  been  omitted,  for 
example:  clam  digging,  beachcombing  and  bird 
watching.  Development  of  new  or  existing  recreation 
areas  must  include  planning  for  bicycle,  horse  and 
walking  trails.  What  about  the  effect  of  existing  or 
increased  pollution  on  water-based  recreation?  Pol- 
lution can  foreclose  some  recreation  uses.  The 
problem  of  flotsam  and  ictsant  on  Puget  Sound  is  not 
dealt  with.) 

Response:  Recreational  planning  undertaken  by 
the  Task  Force  incorporated  the  diverse  forms 
of  outdoor  recreation  activity.  (See  Appendix 
X,  Recreation  and  Appendix  XI.  Fish  and 
Wildlife).  The  final  version  of  the  Summary 
Report  will  be  made  more  explicit  in  this 
regard. 

Measures  contained  within  the  Comprehensive 
Plan  arc  intended  to  eliminate  or  reduce  the 
current  level  of  water  pollution.  The  problem 
of  debris  as  related  to  pleasure  boating  was 
identified  in  Appendix  VIII.  Navigation.  Ihe 
Summary  Report  will  recommend  a study  of 
debris  prevention,  control  and  removal. 

d.  Degree  of  sewage  treatment  required  before 
dumping  into  Puget  Sound  or  inland  waters.  (Many 
advocated  secondary  and  tertiary  treatment  of 
wastes.) 

Response:  The  Task  Force  report  supports  the 
Inter  and  lntra  State  Water  Quality  Standards 
(See  page  4-18,  Summary  Report).  Secondary 
and  tertiary  treatment  may  be  necessary  in 


some  instances  to  meet  these  standards. 
Standards  will  be  periodically  reviewed  and 
upgraded  by  the  Environmental  Protection 
Administration  and  the  State  of  Washington 
Department  of  Ecology. 

e.  Estuaries.  (Estuaries  have  special  needs  and 
values  that  should  be  considered  separately.) 

Response:  The  uniqueness  and  importance  of 
Puget  Sound  estuaries  are  of  concern  to  the 
Task  Force  and  arc  discussed  in  Appendix  X. 
Recreation,  Appendix  XI,  Fish  and  Wildlife, 
Appendix  XIII,  Water  Quality  Control,  Ap- 
pendix XV,  Plan  Formulation,  and  the  Sum- 
mary Report  where  a separate  section  is  pro- 
vided on  this  subject  discussing  the  need  for  a 
coordinated  program  of  future  use. 

f.  Storm  water.  (Should  it  be  separated  from 
other  wastes?  Treated  with  them?  Diverted?) 

Response:  The  Task  Force  supports  separation 
of  storm  and  sanitary  sewers  (see  page  3-6, 
Summary  Report).  The  final  version  of  the 
Summary  Report  will  recommend  an  investiga- 
tion leading  to  a solution  of  pollution  problems 
associated  with  storm  runoff. 

27.  Do  we  really  haveenough  acres  of  land  and 
gallons  of  water  to  meet  the  projected  needs.  (Many 
uses  for  example,  waterfowl  feeding  and  water- 
oriented  industry-  may  be  completely  incompatible.) 
Response:  Enough  land  and  water  resources  are 
available  to  meet  the  projected  demands 
through  the  year  2020  for  most  uses  if  develop- 
ment follows  the  Comprehensive  Plan.  Finding 
this  out  was  the  purpose  of  the  Task  Force 
Study  (See  page  4-5,  Summary  Report). 
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SUPPLEMENT  TO 
ISSUES  RAISED  DURING  PUBLIC 
REVIEW  OF  STUDY  FINOINGS 
AND  RESPONSES 
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Additional  issues  below  were  identified  and 
raised  in  material  received  from  various  counties  too 
late  to  be  included  in  “Issues  and  Responses” 
distributed  at  the  Final  Public  Hearings  April  21  and 
22.  Il>71 . The  Task  Force  response  follows. 

) . Some  kinds  of  experts  seem  not  to  have  been 
involved  in  the  planning,  for  example,  oceanographer, 
hmnologist.  planner-ecologist.  Were  there  enough 
persons  with  an  overall  view,  besides  specialists  or 
those  with  special  interest? 

Response:  Through  an  interagency  approach 
with  multiple-discipline  representation  the  Task 
Force  sought  to  obtain  an  overall  view. 

2.  Who  decides  how  Costs  are  apportioned  among 
various  levels  of  government,  and  private  users? 

Response:  Kxisting  legislation  establishes  the 
basis  for  cost-sharing. 

3.  Projections  are  most  appropriately  made  by 
regional  agencies,  since  they  can  be  more  easily 
affected  by  regional  policy,  and  can  themselves  in 
turn  influence  regional  policy. 

Response:  The  Task  Force  was  the  only  region- 
al body  which  had  authority  to  make  pro- 
jections for  the  entire  1 2-county  area. 

4.  Computers  should  be  used  to  help  keep  the 
report  current. 

Response:  Agree. 

5.  Economic  benefits  shown  did  not  always  reflect 
local  judgment. 

Response:  Criteria  on  benefits  used  in  the  study 
were  established  by  the  National  Water  Re- 
sources Council.  However,  reference  to  “local 
ludgement”  took  place  throughout  the  study 
period  when  substantive  liaison  was  established 
with  local  officials  in  the  study  area.  This 
liaison  took  place  before,  during  and  after  plan 
formulation. 

6.  Solitude,  for  example  in  a wilderness  setting,  is 
an  absolute  and  its  loss  is  also  absolute.  How  can  one 
arrive  at  its  cost? 

Response:  No  solution  to  this  problem  has  yet 
been  developed;  nevertheless  the  Task  Force 
sought  to  give  intangibles  thorough  consider- 
ation during  plan  formulation. 

7.  The  county  workshops  emphasized  local 
problems,  which  was  valuable,  but  sometimes  the 
relationship  to  the  whole  region  was  obscured. 

Response:  This  was  perhaps  a deficiency  in  the 
workshop  effort.  However,  a goal  of  the  effort 
was  to  relate  local  problems  to  the  overall  plan 
(see  page  2 of  Information  Bulletin  4,  Ap- 
pendix 1,  Digest  of  Public  Hearings,  Volume 
III). 


X.  Live-aboard  vessels,  whose  numbers  are  in- 
creasing. add  to  the  problem  ot  wastes  from  boats 
and  slops 

Response.  Agree,  the  Summary  Report  dis- 
cusses this  need  on  page  3-10. 

0.  Since  solid  waste  disposal  policies  affect  water 
quality  and  land  use  decisions,  they  should  be 
discussed  Provision  must  be  made  for  safe,  adequate 
disposal  of  dredging  spoils  before  any  dredging 
projects  are  undertaken.  Air  pollution  also  affects 
water  quality  and  should  be  taken  into  consideration. 
Response:  Agree,  see  Appendix  VIII.  Navi- 
gation for  discussion  of  this  problem. 

10.  Existing  ports  should  be  expanded,  rather  than 
allowing  entirely  new  areas  to  be  developed.  Pro- 
jections of  future  waterborne  commerce  seem  too 
large.  Revision  would  have  a major  effect  on  terminal 
land  needs. 

Response:  Terminal  land  requirements  make  up 
a relatively  small  part  of  navigation-related 
lands  (see  Appendix  VIII.  Navigation,  for  basis 
of  land  needs  determination).  The  Summary 
Report  proposes  control  of  port  development 
through  centralized  planning  (Sec  Recom- 
mendation 13.  page  7-3). 

1 1 . l ire  increased  public  participation  called  for 
will  cost  money,  for  example  to  print  more  copies  of 
materials.  This  money  must  be  found. 

Response:  Agree.  Task  Force  calls  for  Federal 
legislative  action  to  allow  Federal  agencies  to 
include  the  necessary  funds  for  public  partici- 
pation in  future  planning  budgets  (see  Sum- 
mary Report,  page  04) 

12.  How  can  seasonal  visitors  both  long-term, 
part-time  residents  and  short-term  tourists  be  as 
sessed  their  fair  share  of  costs  for  water  supply  and 
sanitation  facilities? 

Response:  By  appropriate  user  fees  anu  by 
taxes  or  charges  on  services  and  supplies  di- 
rectly related  to  vists  by  seasonal  visitors. 

13.  Projections  of  vast  increases  in  the  tourist 
industry  are  unwelcome  in  some  areas,  especially 
where  water  supply  and  sewage  facilities  are  already 
strained. 

Response:  It  local  governments  in  those  areas 
desire  to  discourage  the  tourist  industry,  they  can 
adopt  this  as  their  policy  and  use  existing  institutions 
and  laws  to  implement  that  policy.  For  example  they 
can  deny  tourist  business  as  operating  licenses:  they 
can  adopi  land  use  restrictions  and  zoning,  develop 
special  laws  that  inhibit  tourism;  deny  building 
permits;  and  build  and  operate  their  utility  systems 
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with  t hat  thought  in  mind.  The  I usk  Force  mission 
was  not  to  discourage  development  but  only  to  assure 
that  what  development  does  occur,  occurs  in  ac- 
cordance  with  guidelines  dial  ate  likely  to  be  environ- 
mentally acceptable. 

14.  Tax  incentives  las  lor  pollution  abatement) 
should  be  used  only  with  great  care,  and  on  a 
short-term  basis 

Response  Agree 

15  An  iriterriiediateunit  of  government,  like  Metro 
in  king  County.  ;s  uselul  for  ba s.ii-wide  planning, 
able  to  deal  with  both  local  governments  and  State 
(and  f ederal) agencies. 

Response  Agree. 

In.  Suggested  techniques  toi  slowing  the  rise  in  per 
capita  power  consumption  should  be  discussed.  The 
effect  ot  possible  tuture  widespread  use  of  electrical 
cars  on  power  demand  was  not  considered,  nor  were 
other  tuture  technical  developments. 

Response:  Although  no  method  for  slowing  the 
rise  in  power  consumption  was  proposed, 
proper  planning  should  assure  equitable  user 
charges,  and  will  result  in  higher  relative  costs. 
This,  in  turn,  will  inhibit  use.  The  use  of 
electric  cars  and  the  energy  requirements  for 
pollution  control,  recycling  of  waste  materials, 
rapid  transit,  or  other  future  technical  develop- 
ments may  well  make  the  projected  estimates 
of  per  capita  consumption  too  low. 

17.  Potential  nuclear  sites  should  have  been  evalu- 
ated as  to  cost  and  environmental  acceptability. 
Sources,  transportation,  and  disposal  of  nuclear  fuel 
should  be  taken  into  consideration. 

Respose:  Will  be  in  future  site  studies. 

IS  More  weather  and  stream  gaging  stations  are 
needed  for  long-term  water  supply  predictions  and 
short-term  Hood  warnings. 

Response:  This  is  recognized  in  the  Summary 
Report  (see  pages  viii  and  2-12). 

Id.  There  should  be  more  consideration  of  fish 
other  than  salmon. 

Response:  This  is  recognized  in  the  Summary 
Report  (see  pages  2-1  2,  3-20  and  4-30). 

20.  The  basic  goals  of  the  study  which  resulted  in 
the  selection  or  exclusion  of  alternatives  in  the  plan 
are  not  revealed.  Ihe  study  should  have  considered 
changing  public  attitudes,  and  proposed  alternate 
plans  to  accommodate  changing  situations.  Decision- 
makers change,  and  their  priorities  change:  the  study 
must  reflect  these  possibilities. 

Response.  Alternatives  were  presented  and 
reasons  for  their  rejection  are  given  in  Ap- 
pendix XV,  Plan  Formulation  (see  ‘‘Basis  of 


Planning"  and  "Alternative  Flemcnts"  sections 
lor  each  basin ) 

21  but  lire  such  plan  teams  should  include  lay 

citizens. 

Response:  Agree  in  principle  but  requirements 
for  continuity  (the  individual  make-up  of 
citizen  groups  are  constantly  changing)  may 
make  it  infeasible.  However,  all  public  paitici- 
pation  in  planning  must  be  programmed  as  a 
continuing  process  and  this  includes  public 
scrutiny  of  plan  formulation. 

22.  There  should  be  more  suggestions  lot  new 
legislation  and  changes  in  existing  agencies  and 
legislation,  as  well  as  recommendations  for  better 
enforcement  or  new  means  of  enforcement  of  ex- 
isting legislation. 

Response:  Suggestions  have  been  made  by  the 
Task  Force  for  legislative  action  at  State  and 
Federal  levels  (see  Summary  Report  page  6^f). 

23.  There  is  no  consideration  of  the  relationship  of 
water  pricing  and  water  use.  and  the  practice  of 
making  small  water  users  help  subsidize  facilities  for 
larger  water  users. 

Response:  Although  no  method  for  slowing  the 
rise  in  water  consumption  was  proposed,  proper 
planning  would  make  certain  that  all  costs 
identified  with  the  water  supply  are  included  m 
the  rate  structure.  This  would  include  intangi- 
ble costs  and  externalities  as  well  as  tangible 
costs.  Progressive  rate  structures  are  being  used 
in  some  countries  to  control  use  Agtee  that 
small  water  districts  should  share  in  the  cost 
savings  resulting  from  regional  water  supply 
systems  (see  Appendix  \\  ’’Ian  loi  initiation. 
Snohomish  (pg  7-221  and  (edaiTiieen  (pg 
8-24)  basins). 

24.  The  relation  between  upstream  land  develop- 
ment and  what  happens  downstream  should  be 
emphasized. 

Response:  See  Appendix  \ . Water-Related 
Land  Resources,  and  Appendix  \l\  . Wateished 
Management. 

25.  The  burden  of  recreational  uses  on  the  natural 
environment  is  not  enough  lecogrnzed  loi  example 
fish  wastes  front  hatcheries,  oil  and  noise  pollution 
from  boats,  erosion  trom  trailbikes 

Response.  Agree,  this  will  have  to  be  resolved 
by  those  actually  administering  the  halchenes. 
small  boat  traffic  and  nails. 

26.  Flood  control  and  watershed  management 
should  be  considered  together  latltei  than  separately 

Response:  Agree,  the  I ask  Force  acted  to 
assure  that  these  few  functions  were  coordi- 
nated in  the  comprehensive  plan 


('-27 


EVALUATION  BY  THE  WORKSHOP  COORDINATOR 


During  the  workshop  review,  a problem 
.frequently  noted  by  participants  was  that  of  frying  to 
judge  a project  solely  on  the  basis  of  cost  and  benefit 
factors.  This  problem  is  exemplified  in  trying  to 
evaluate  the  workshops  by  simply  equating  the  time 
and  effort  expended  against  the  workshop  results. 
Much  of  the  benefit  that  can  be  assigned  to  the 
workshops  is,  as  yet.  impossible  to  measure;  not  only 
because  of  the  abstract  nature  of  many  of  the 
recommendations  but  also  because  the  ultimate  use 
made  of  those  recommendations  can  only  be  judged 
by  observing  the  course  of  resource  management 
from  here  on  in  the  future. 

Art  obvious  major  benefit  was  that  500-plus 
workshop  participants  were  made  aware  of  the 
findings  of  the  first  regional  analysis  of  water 
resources  in  the  Puget  Sound  area.  The  counterpart  of 
this  basic  communication  process  was  that  the  re- 
source-managing  agencies  also  learned  from  the  ex- 
perience. Hopefully,  the  result  will  be  that  both  the 
public  and  government  have  a reinforced  attitude  to 
work  toward  the  ideal  of  involving  all  those  who  are 
willing  in  guiding  how  the  resources  are  managed. 

A more  specific  benefit  of  the  workshops  w'as 
that  participants  were  able  to  make  their  opinions 
known  on  the  individual  projects  contained  in  the 
Puget  Sound  study.  The  opinions  covered  a broad 
front  and  comments  ranged  from  major  support  for 
some  projects  to  criticism  that  some  projects  were 
being  resurrected  in  the  report  despite  long-standing 
local  opposition.  Without  any  attempt  to  weigh  the 
attitudes  for  and  against  a project,  the  benefit  rests  in 
the  fact  that  those  attitudes,  as  well  as  those  projects, 
were  brought  to  the  surface  for  discussion  and 
examination. 

It  should  be  noted  that  many  of  the  workshop 
comments  cited  extremely  detailed  data  corrections. 
These  corrections  will  be  useful  in  future  work  on  the 
study  to  bring  it  up  to  date.  Therefore  this  detailed 
information,  as  well  as  all  other  comments,  will  be 
retained  intact  for  the  use  of  the  organization  that 
will  perform  the  updating.  (Comments  received  from 
workshops  are  contained  in  an  unpublished  appendix. 
Ihe  unpublished  appendix  is  available  lor  inspection 
from  the  Washington  State  Department  ot  Ecology, 
P ()  Box  Km.  Abbott  Kathael  Hall.  St.  Martin's 
College.  Olympia.  Washington. I 

Due  to  the  desire  by  more  and  more  people  to 
have  some  understanding  of.  and  influence  on  the 


future  of  natural  resources,  considerable  thought  has 
been  given  to  methods  of  improving  public 
participation.  Suggested  guidelines  tor  public 
participation  in  future  planning  studies  follow  this 
section.  However,  there  are  basic  points  that  should 
be  noted  here  not  only  to  provide  a better 
perspective  of  the  comments,  but  also  for  the  purpose 
of  describing  the  various  pitfalls  and  successes  in 
order  that  anyone  who  attempts  similar  activities  in 
the  future  can  gain  from  the  experiences  of  the  Puget 
Sound  study  workshops. 

The  entire  workshop  program  was  designed  to 
be  conducted  in  a very  informal  and  unstructured 
manner  even  though  this  approach  was  frequently 
challenged  when  meetings  were  held  in  the  formal 
and  imagination-stifling  atmosphere  of  a courtroom. 
Furthermore,  without  firm  guidance,  the  workshop 
discussions  sometimes  departed  from  the  overall 
purpose  of  the  meetings  and  resulted  in  debate 
between  participants  and  local  officials  over  narrow 
and  often  coveted  subjects  that  did  not  relate  directly 
to  the  findings  of  the  Puget  Sound  study. 

The  undirected  approach  to  the  workshops,  the 
difficulty  in  attracting  participants  who  were  willing 
to  do  in-depth  studying,  and  the  frequent  tendency 
of  participants  to  review  only  one,  two  or  three 
favorite  subjects,  sometimes  combined  to  result  in 
comments  that  were  inappropriate  or  out  of  context 
with  the  study.  Some  comments  pertained  to  infor- 
mation contained  elsewhere  in  the  report  while  other 
comments  noted  information  that  had  never  been 
intended  for  inclusion  in  the  study. 

Most  of  the  problems  could  be  overcome  by 
using  a study  coordinating  staff  rather  than  a single 
coordinator,  a more  ordered  and  nearly  step-by-step 
review  procedure  and  the  most  important  re- 
quirement of  all  eaily,  and  more  detailed  evaluation 
of  the  participants  as  to  the  purpose  of  their 
involvement  and  the  consideration  that  would  be 
made  of  theii  thoughts  and  ideas.  It  is  also  essential 
that  this  early  education  include  the  purpose  and 
degree  of  detail  that  is  intended  in  the  final  report  on 
plans  that  they  are  helping  to  produce. 

The  workshop  program  waited  almost  in- 
actively for  nearly  six  months  between  the  time  of 
announcement  and  the  actual  beginning  of  meetings. 
The  delay  was  the  result  of  staff  and  financial 
deficiencies  in  local  government,  not  a sufficiently 
long  preparation  time,  unfamiliarity  with  the  work- 
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shop  concept,  absence  of  local  coordinators  who 
could  initiate  the  program  and,  in  some  cases, 
governmental  apprehension  toward  the  program. 

Once  started,  the  workshop  discussions  and  the 
written  comments  frequently  showed  knowledgeable 
thinking  but  did  not  often  result  in  concensus 
opinions  although  numerous  issues  were  repeated  in 
several  counties.  The  major  issues  and  the  responses 
to  those  issues  by  the  Puget  Sound  Task  Force  are 
contained  elsewhere  in  this  exhibit  (See  pages  C-17 
and  C-25).  In  addition,  other  common  interests  can 
be  identified  by  comparing  the  subjects  that  are 
noted  in  the  preceding  workshop  summaries. 

Nevertheless,  although  concensus  within  a 
single  workshop  group  was  not  the  usual  occurrence, 
this  fact  should  not  be  an  unmanageable  frustration 
to  the  resource  planners  but  rather  a guide  to  a more 
extensive  program  in  the  future. 

In  brief,  the  workshops  were  a positive  step  in 
public  participation.  The  comments  from  the  work- 
shops, while  not  often  showing  unanimous  attitudes, 
did  reveal  an  encouraging  degree  of  interest  and 
awareness  by  participants.  It  is  incumbent  upon 
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government  to  cultivate  that  awareness  through  im- 
proved methods  of  early  public  participation  that 
must  include  a basic  education  on  any  planning 
program  that  is  being  started,  broadening  of  fre- 
quently found  "backyard"  protectiveness,  and  finally 
governmental  consideration  and  response  to  ideas 
expressed  hy  participants, 

Equally,  it  is  incumbent  upon  the  public  when 
finding  the  opportunity  to  participate,  to  do  so  in  the 
spirit  of  constructive  and  shared  government.  The 
extra  effort  and  costs  required  of  the  public  to 
actively  work  at  participation  can  perhaps  be  eased  in 
the  future  by  increased  budgets  within  government 
that  are  earmarked  for  that  particular  purpose.  Until 
the  time  when  that  assistance  is  made  available,  the 
work  done  by  the  public  must  be  expected  to  include 
the  gritty  duties  as  well  as  the  glorious  aspects  that 
are  imagined  of  planning. 

The  workshop  program  of  the  Puget  Sound 
study  achieved  a degree  of  pioneering  in  public 
involvement  but  more  importantly  it  acted  as  a new 
educational  experience  for  both  public  and  govern- 
ment with  the  resulting  benefits  for  exceeding  the 
costs. 
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SUGGESTED  GUIDELINES 
FOR 

FUTURE  PUBLIC 
PARTICIPATION 


The  county  workshops  for  the  Puget  Sound  and 
Ad|acent  Waters  Studs  provided  valuable  experience 
in  planning  for  and  dealing  with  public  participation 
in  water  resources  planning.  The  following  sug- 
gestions are  based  primarily  on  this  experience. 

In  the  beginning.  Public  participation  should 
be  part  of  the  program,  planned  for  and  budgeted  for 
from  the  beginning  of  the  study.  It  must  be  a 
continuing  activity  and  be  understood  to  be  a 
continuing  activity.  Those  running  the  program  must 
be  committed  to  the  idea  and  its  value.  The  public 
will  quickly  detect  if  this  is  not  the  case.  They  must 
be  convinced  that  what  they  say  and  do  in  the  public 
participation  process  can  make  a difference  in  the 
final  results;  otherwise  participation  will  be  small.  A 
continuing  process  will  help  accommodate  changing 
ideas  over  time,  and  will  help  bring  both  the  public 
and  the  planners  along  together. 

How  to  start.  Responsibilities  must  be  clear. 
The  emits  having  primary  responsibility  for  public 
involvement  must  be  clearly  designated.  Followup, 
preparation  and  sending  out  of  notices,  contacting  of 
the  press,  arranging  for  a meeting  place,  and  taking 
care  of  other  attendant  matters  should  be  done  by 
this  entity.  At  the  first  public  meetings  planners 
should  discuss  the  scope  and  purposes  of  their  study 
and  lay  out  alternatives  in  broad  outlines,  with 
widespread  publicity  and  appropriate  written  material 
available.  After  the  planners  and  other  professionals 
have  heard  from  the  public  and  governmental  bodies 
with  regard  to  desired  goals,  they  can  begin  discussing 
different  ways  of  reaching  these  goals.  During  subse- 
quent meetings  with  the  public  alternatives  should  be 
discussed  completely  and  gradually  narrowed  to 
several  which  merit  detailed  investigation.  The  whole 
planning  process  must  display  the  alternatives  clearly, 
so  people  understate  the  choices  open  to  them. 

Publicity.  Individual  notices  (specific  and 
simply  written)  should  be  mailed  to  known  interested 
people.  I hey  should  be  encouraged  to  invite  their 
friends  and  associates.  I very  thing  should  make  the 
gatherings  sound  interesting  and  open  to  all.  Those 


who  are  not  really  interested  will  drop  out  anyhow. 
The  chairman  or  coordinator  must  have  time  and 
appropriate  contacts  to  get  publicity  in  local  news- 
papers and  on  radio  and  TV.  It  may  be  appropriate  to 
post  notices  in  some  areas.  If  there  is  a printed 
information  bulletin,  it  should  be  clear,  non-techni- 
cal,  and  informative.  There  should  be  an  effort  to  get 
publicity  throughout  the  process.  Controversy  will 
help,  and  will  help  keep  people  coming. 

Who  should  come.  All  kinds  of  people  should 
come,  but  many  will  not.  Every  effort  must  be  made 
to  assure  the  attendance  of  persons  known  to 
bemterested  in  water  resources  and  public  affairs, 
including,  for  example,  those  from  farm  groups, 
chambers  of  commerce,  garden  clubs,  public  utilities, 
labor  unions,  industries,  conservation  and  environ- 
mental organizations,  students,  and  governmental 
agencies.  There  should  never  be  any  question  that 
some  type  of  person  would  not  be  welcome.  Public 
officials  and  civil  servants  should  come,  but  should 
not  overwhelm  the  group,  either  by  their  numbers  or 
their  expertise.  People  working  on  the  study  should 
come  prepared  to  explain  why  they  are  doing  what 
they  are  doing.  Even  if  the  best  person  to  answer  a 
specific  question  is  not  there,  it  reassures  people  to 
see  that  real  live  human  beings  are  doing  the  study. 

When  and  where.  Time  and  place  should  be 
convenient  and  suitable  for  the  general  public  in  the 
area.  In  most  communities  weekday  evenings  are  best, 
but  community  custom  may  he  different  and  should 
rule.  The  place  should  be  centrally  located  in  the 
geographical  area,  easy  to  find,  and  if  possible, 
comfortable  or  at  least  not  forbidding.  It  is  ideal  to 
be  able  to  gather  around  a table,  far  from  ideal  to 
have  to  sit  in  a sloped  amphitheater. 

What  to  have  at  meetings.  Maps  and  displays 
may  be  helpful.  There  must  be  adequate  materials 
available  for  those  who  want  and  need  them.  A digest 
of  lengthy  material  is  enough  for  most  people.  Those 
who  are  really  prepared  to  work  can  be  given  the 
more  complete  material.  The  formal  governmental 
review  process  should  not  be  allowed  to  forestall 
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public'  scrutiny  of  plans  in  the  making.  There  should 
be  an  attendance  sheet  at  each  meeting,  which  should 
ask  tor  affiliations.  The  contribution  of  a public 
relations  director  for  a local  office  of  a national 
industry,  and  that  of  an  officer  of  a group  of  500 
local  citizens,  may  be  evaluated  somewhat  differently 
as  might  that  from  one  outspoken  college  student 
compared  to  a resident  living  in  a problem  area. 

What  to  do  at  meetings.  Some  sort  of  organi- 
zation should  be  set  up  at  the  first  meeting.  One  or 
more  prospects  for  chairman  can  be  lined  up  in 
advance,  and  if  the  group  docs  not  immediately 
organize  itself,  one  of  these  people  can  volunteer.  The 
|ob  need  not  be  difficult,  and  it  helps  assure 
continuity.  Members  of  a volunteer  group  (like  the 
league  of  Women  Voters)  could  do  this,  if  proper 
approaches  are  made  to  them  in  advance.  Needed 
staff  help,  and  money  for  postage  and  other  expenses, 
should  be  furnished  to  any  such  volunteers.  Meetings 
should  be  run  informally,  but  moderated  in  a 


businesslike  way.  without  technical  jargon,  intimi- 
dation. or  defensiveness.  Difficult  participants  can  be 
tolerated  for  awhile  and  then  turned  off  gently. 
Iveryonc’s  contribution  should  be  welcomed,  as  long 
as  he  lets  others  have  their  say.  Both  spoken  and 
written  material  may  be  presented. 

How  to  followup.  It  is  a good  idea  to  try  to 
get  people  to  write  down  what  they  think  It  will  be 
more  organized  if  they  have  taken  time  to  think  it 
over  and  summarize  it.  and  it  is  easier  to  deal  with.  It 
can  be  read  back  or  distributed  to  the  group  lor 
further  comment  (with  the  writer’s  permission).  But. 
in  addition,  somebody  should  take  full  notes  ot  all 
the  meetings  to  capture  their  flavor  and  make  sure 
that  no  useful  information  escapes.  Planners  should 
not  be  discouraged  by  lack  of  attendance,  misunder- 
standing. and  distrust.  II  people  get  feedback  from 
the  planners,  and  see  that  changes  are  made  as  a result 
of  what  they  say.  more  trust  and  cooperation  will 
develop  for  the  future. 
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SUMMARY  FINAL  PUBLIC  HEARINGS 


V 


Bremerton  Hearing  Approximately  ('0  persons 
were  in  attendance  with  about  50  percent  being  from 
agencies  that  participated  in  the  Puget  Sound  and 
Adjacent  Waters  Study.  No  piepared  testimony  was 
received,  although  several  questions  were  asked  by 
the  audience  with  regard  to  the  costs  of  measures 
proposed  by  the  Task  Force. 

Seattle  Hearing.  Approximately  150  persons 
attended  the  hearing  with  about  50  of  these  being 
from  agencies  that  participated  in  the  Puget  Sound 
Stud>  Twenty  persons  presented  prepared  testimony 
at  the  hearing  and  eight  submitted  written  testimony 
subsequent  to  the  hearing.  The  study  was  generally 
viewed  as  a good  inventory  of  the  Puget  Sound  area 
resources,  useful  to  local  resource  planning 
authorities.  However,  provision  for  updating  the 
study  was  strongly  urged. 


Some  disagreement  with  current  planning  by 
the  city  of  Seattle  Water  Department  was  noted.  The 
study  was  criticized  for  not  giving  adequate 
recognition  to  Indian  water  rights.  Concern  was 
expressed  over  possible  adverse  environmental 
impacts  that  could  result  from  small  watershed 
projects.  Some  expressed  the  view  that  future 
planning  should  be  toward  desired  goals  of 
population  and  economic  development  rather  than 
for  trends.  Retention  of  the  Snoqualniie  River  valley 
from  Fall  City  to  Snohomish  in  a greenbelt  was 
desired.  The  Middle  Fork  Snoqualmie  Dam  was 
recognized  as  having  value  in  reducing  flood  hazards 
and  thereby  allowing  an  improvement  in  agricultural 
enterprise.  A need  was  expressed  for  a factual 
ecological  study.  (See  Appendix  I,  Digest  of  Public 
Hearings.  Volume  III,  for  presentation  of  verbatim 
testimonies). 
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GLOSSARY 


Acre-Foot  (ac.  ft.)  A unit  commonly  used  for  measuring  the  volume  of  water  or  sediment;  equal  to  the 
quantity  of  water  required  to  cover  one  acre  to  a depth  of  one  foot  and  equal  to  43,560  cubic  feet  or 
325,851  gallons. 

Alluvium  Soil  material,  such  as  sand,  silt,  or  clay,  that  has  been  deposited  by  water. 

Anadromous  Fish  Species  that  are  hatched  in  fresh  water,  mature  in  salt  water,  and  return  to  fresh 
water  to  spawn. 

Angler-day  A day  or  any  part  of  a day  spent  fishing  by  an  individual. 

Aquifer  A rock  formation,  bed.  or  zone  containing  water  that  is  available  to  wells.  An  aquifer  ay  be 
referred  to  as  a water-bearing  formation  or  water-bearing  bed. 

Arable  Lands  Lands  which  are  delineated  by  classification  procedure  as  suitable  for  irrigation  development. 

Artesian  Water  Ground  water  under  sufficient  pressure  to  rise  above  the  level  at  which  the  water-bearing  bed 
is  reached  in  a well.  The  pressure  in  such  an  aquifer  commonly  is  called  artesian  pressure,  and  the  rock 
containing  artesian  water  is  an  artesian  aquifer. 

Base  Flow  See  Base  Runoff. 

Base  Runoff  Sustained  or  fair  weather  runoff.  In  most  streams,  base  runoff  is  composed  largely  of  ground 
water  effluent.  The  term  base  flow  is  often  used  in  the  same  sense  as  base  runoff.  However,  the  distinction  is 
the  same  as  that  between  streamflow  and  runoff.  When  the  concept  in  the  terms  base  How  and  base  runoff  is 
that  of  the  natural  flow  in  a stream,  base  runoff  is  the  logical  term. 

Basin  A geographic  area  drained  by  a single  major  stream.  For  the  purposes  of  this  study  the  Puget  Sound  and 
Adjacent  Waters  Area  has  been  subdivided  into  the  following  nine  basins  and  the  Whidbey-Camano  and  San 
Juan  Islands. 

1 . Nooksack-Sumas 

2.  Skagit -Sami  sh 

3.  Stillaguamish 

4.  Snohomish 

5.  Cedar-Green 

BOD  (Biochemical  Oxygen  Demand)  The  quantity  of  oxygen  utilized  in  biochemical  oxidation  of  organic 
matter  in  a specified  time  and  at  a specified  temperature.  It  is  determined  entirely  by  the  availability  of  the 
material  as  a biological  food  and  by  the  amount  of  oxygen  utilized  by  the  micro-organisms  during  oxidation. 
Usually  expressed  in  terms  of  BOD5,  it  is  the  quantity  of  oxygen  utilized  in  a five-day  period  at  20°  C. 

Bottom  Land  Lowland  formed  by  alluvial  deposits  along  a river  or  stream. 

Capacity  Factor  (Electric  Power)  The  ratio  of  the  average  load  on  the  generating  plant  for  the  period  of  time 
considered  to  the  capacity  rating  of  the  plant. 

Capital  Expenditures  Outlays  for  plant  and  equipment  which  are  normally  charged  to  fixed  asset  accounts. 


6.  Puyallup 

7.  Nisqually-Deschutes 

8.  West  Sound 

9.  blwha-Dungeness 
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cfs  (Cubic  Foot  per  Second)  A unit  of  discharge  for  measurement  of  (lowing  liquid  equal  to  a llow  of  one 
cubic  foot  per  second  past  a given  section.  Also  called  second-foot. 

Channel  Storage  The  volume  of  water  at  a given  time  in  the  channel  or  over  the  Hood  plain  of  the  streams  in  a 
drainage  basin  or  river  reach.  Channel  storage  is  sometimes  significant  during  the  progress  of  a flood  event. 

Chlorination  The  application  of  chlorine  to  water,  sewage,  or  industrial  wastes  generally  for  the  purpose  of 
disinfection,  but  frequently  for  accomplishing  other  biological  or  chemical  results. 

COD  (Chemical  Oxygen  Demand)  The  quantity  of  oxygen  utilized  in  the  chemical  oxidation  of  organic 
matter.  It  is  a measure  of  the  amount  of  such  matter  present. 

Coliform  Bacteria  A species  of  genus  eseherichia  bacteria,  normal  inhabitant  of  the  intestine  of  man  and  all 
vertebrates. 

Construction  Cost  The  total  cost  of  construction,  including  real  estate,  engineering,  design,  administration 
and  supervision. 

Consumptive  Use  Tire  quantity  of  water  discharged  to  the  atmosphere  or  incorporated  in  the  products  in  the 
process  of  vegetative  growth,  food  processing,  industrial  processes,  or  other  use.  Hence,  the  amount  of  water 
no  longer  directly  available. 

Consumptive  Use  Irrigation  All  withdrawals  arc  considered  to  be  consumptive  unless  the  full  amount  of  the 
withdrawal  is  returned  to  the  source. 

Demand  (Fish  and  Wildlife)  The  number  of  hunter-days,  angler-days,  non-hunting  or  fishing  use,  or 
commercial  harvest  that  are  expected  at  a given  date. 

Demand  A need  or  desire.  (Differs  from  the  usual  economic  definition  of  demand  under  which  a need  is  not 
necessarily  reflected  in  a demand.) 

Depletion,  Streamflow  The  amount  of  water  that  flows  into  a valley,  or  onto  a particular  land  area,  minus  the 
water  that  flows  out  of  the  valley  or  off  from  the  particular  land  area. 

Design  Load  The  maximum  number  of  recreationists  expected  to  use  an  area  at  any  one  time  on  an  average 
weekend  day  during  the  peak  month  of  annual  visitation  for  which  facilities  and  land  or  water  would  be 
provided. 

Discharge  In  its  simplest  concept,  discharge  means  outflow;  therefore,  the  use  of  this  term  is  not  restricted  as 
to  course  or  location  and  it  can  be  used  to  describe  the  flow  of  water  from  a pipe  or  a drainage  basin. 

Discharge,  Average  The  arithmetic  average  of  the  annual  discharges  for  all  complete  water  years  of  record 
whether  or  not  they  are  consecutive.  The  term  "average"  is  generally  reserved  for  average  of  record  and 
“mean”  is  used  for  average  of  shorter  periods;  namely  daily  mean  discharge. 

Diversion  -The  taking  of  water  from  a stream  or  other  body  of  water  into  a canal,  pipe  or  other  conduit. 

DO  (Dissolved  Oxygen)  The  oxygen  dissolved  in  water  or  other  liquid,  usually  expressed  in  milligrams  per 
liter  or  percent  of  saturation. 

Domestic  Coastwise  Receipts  and  Shipments  Domestic  waterborne  commerce  receiving  a carriage  outside  of 
the  Puget  Sound  Area. 
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Domestic  Internal  Receipts  and  Shipments  Domestic  waterborne  commerce  between  ports  or  landings 
wherein  the  entire  movement  takes  place  within  Puget  Sound  Area. 

Drainage  Area  The  drainage  area  of  a stream,  measured  in  a horizontal  plane,  which  is  enclosed  by  a drainage 
divide. 

Drainage  Basin  A part  of  the  surface  of  the  earth  that  is  occupied  by  a drainage  system,  which  consists  of  a 
surlace  stream  or  a body  ot  impounded  surface  water  together  with  all  tributary  surface  streams  and  bodies  of 
impounded  surface  water. 

Drainage  Divide  The  line  of  highest  elevations  which  separates  adjoining  drainage  basins. 

Economic  Base  Study  A study  which  evaluates  the  economic  structure  of  the  region  to  provide  economic 
projections  necessary  for  the  appraisal  of  future  water  resource  needs. 

Effective  Precipitation  That  part  of  the  precipitation  falling  on  a crop  area  that  is  effective  in  meeting  the 
consumptive  use  requirements  of  the  crop. 

Effluent  Municipal  or  industrial  waste  water  which  is  partially  or  completely  treated  or  in  its  natural  state, 
flowing  from  a process  basin,  or  treatment  plant. 

Environment  Die  total  of  all  external  factors  that  affect  an  animal.  Not  to  be  confused  with  Habitat,  which 
refers  to  the  place  where  an  animal  is  found. 

Erosion,  Bank  Destruction  of  land  areas  located  adjacent  to  a stream  from  the  erosive  action  of  high  stream 
discharges. 

Escapement  Number  of  anadromous  fish  that  return  from  the  ocean  to  fresh-water  streams  and  spawn. 

Estuary  Semi-enclosed  body  of  water  which  has  a free  connection  with  the  open  sea  and  within  which  ocean 
water  is  measurably  diluted  with  fresh  water  derived  from  land  drainage. 

Eutrophication  The  process  ot  over-fertilization  of  a body  of  water  by  nutrients  which  produce  more  organic 
matter  than  the  self-purification  processes  can  overcome. 

Exceedence  Frequency  Percent  of  values  that  exceed  a specified  magnitude. 

Farm  Delivery  Requirement  Tile  amount  of  water  in  acre-feet  per  acre  required  to  serve  a cropped  area  from 
a canal  or  pipe  turnout.  It  is  the  crop  irrigation  requirement  plus  farm  waste  and  deep  percolation. 

Fingerling  Young  fish  which  are  self-subsistent,  but  not  yet  mature. 

Firm  Power  Power  intended  to  have  assured  availability  to  the  customer  to  meet  all  or  any  agreed  upon 
portion  of  his  load  requirements. 

Fish  Farm  A controlled  natural  rearing  impoundment  or  relatively  small  pond  for  fish. 

Flood  Any  relatively  high  streamflow  or  an  overflow  or  inundation  that  comes  from  a river  or  other  body  of 
water  and  causes  or  threatens  damage. 
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Flood  Peak  The  highest  value  of  the  stage  or  discharge  attained  by  a flood;  thus,  peak  stage  or  peak  discharge. 
Flood  crest  has  nearly  the  same  meaning  but,  since  it  connotes  the  top  of  the  flood  wave,  it  is  properly  used 
only  in  referring  to  stage. 

Flood  Plain  A strip  of  relatively  smooth  land  bordering  a stream  that  has  been  or  is  subject  to  flooding.  It  is 
called  a "living"  flood  plain  if  it  is  overflowed  in  times  of  high  water,  but  a “fossil"  flood  plain  if  it  is  beyond 
the  reach  of  the  highest  flood. 

Flood,  Probable  Maximum  The  largest  flood  for  which  there  is  any  reasonable  expectancy  in  the  geographical 
region  involved. 

Flood  Stage  The  stage  at  which  overflow  of  the  natural  banks  of  a stream  begins  to  cause  damage  in  the  reach 
in  which  the  stage  is  observed. 

Flood,  Standard  Project  A hypothetical  flood  that  might  result  from  the  most  severe  combination  of 
meteorological  and  hydrological  conditions  that  are  reasonably  characteristic  of  the  geographical  region 
involved.  The  SPF  is  an  important  consideration  for  design  of  flood  control  structures. 

Floodway  The  channel  of  a river  or  stream  and  those  parts  of  the  flood  plains  adjoining  the  channel  which 
carry  and  discharge  the  floodwater  or  tloodflow  of  any  river  or  stream. 

Food  Fish  In  Washington,  those  species  of  fish  which  may  be  harvested  and  sold  as  a commercial  venture. 

Foreign  Imports  and  Exports  Waterborne  commerce  between  the  Puget  Sound  Area  and  foreign  ports 
including  the  Canal  Zone. 

Freeboard  The  vertical  distance  between  a design  maximum  water  level  and  the  top  of  a structure.  This  space 
is  utilized  for  safety. 

Gaging  Station  A particular  site  on  a stream,  canal,  lake  or  reservoir  where  systematic  observations  of  gage 
height  or  discharge  are  obtained. 

Game  Fish  In  Washington,  those  designated  species  of  fish  which  may  be  taken  by  sporting  means  only. 
Gigawatt  (gw)  -One  million  kilowatts, 
gped  Gallons  per  capita  per  day. 
gpd  Gallons  per  day. 

Ground  Water  Water  in  the  ground  that  is  in  the  zone  of  saturation  from  which  wells,  springs  and  ground 
water  runoff  are  supplied. 

Habitat  Area  which  supplies  food,  water,  shelter,  and  space  necessary  for  a particular  animal’s  existence. 

Harbors  of  Refuge  A temporary  haven  for  small  craft  in  distress  or  seeking  shelter  from  approaching  storms; 
also  a safe  place  of  rest  and  replenishment  for  transient  boats. 

Hardness  A characteristic  of  water;  chiefly  due  to  the  existence  therein  of  the  carbonates  and  sulfates  and 
occasionally  nitrates  and  chlorides  of  calcium,  iron,  and  magnesium;  which  causes  “curdling"  of. 

Hunter-day  A day  or  any  part  of  a day  spent  hunting  by  an  individual. 
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Hydrogen  Ion  Concentration  (pH)  The  weight  of  hydrogen  ions  in  grains  per  liter  of  solution.  Commonly 
expressed  as  the  pH  value  that  represents  the  logarithm  of  the  reciprocal  of  the  hydrogen  ion  concentration. 

Hydrologic  Cycle  A term  denoting  the  circulation  of  water  from  the  sea,  through  the  atmosphere,  to  the  land; 
and.  thence,  with  many  delays,  back  to  the  sea  by  overland  and  subterranean  routes,  and  in  part  by  way  of  the 
atmosphere  without  reaching  the  sea. 

Industrial  Water  The  industrial  category  includes  those  major  water-using  industries  whose  size  is  related  to  a 
significantly  larger  population  than  that  of  the  local  area  and  whose  water  needs  are  normally  supplied  through 
a municipal  distribution  system.  For  the  purposes  of  this  analysis,  these  industries  are  the  following: 

Pulp  and  paper 

Other  major  forest  products 

Food  processing 

Petroleum  processing 

Primary  metals 

Thermal  and  nuclear  power 

Infiltration  The  flow  of  the  fluid  into  a substance  through  pores  or  small  openings.  It  connotes  flow  into  a subs 
in  contradistinction  to  the  word  percolation,  which  connotes  flow  through  a porous  substance. 

Interception  (Hydrology)  The  process  of  storing  rain  or  snow  on  leaves  and  branches  or  other  objects  which 
eventually  evaporates  back  to  the  air. 

Intraport  Receipts  and  Shipments  Which  include  waterborne  commerce  between  the  arms  or  channels  of  a 
port,  as  between  the  inner  and  outer  harbor  of  the  Port  of  Seattle,  and  local  traffic  movement  of  freight  and 
passengers  within  the  confines  of  a single  arm  or  channel  of  a port. 

Irrigated  Land  Land  receiving  water  by  controlled  artificial  means  for  agricultural  purposes  from  surface  or 
subsurface  sources. 

Irrigation  Conveyance  Loss  and  Waste  The  loss  of  water  in  transit  from  a reservoir,  point  of  diversion,  or 
ground  water  pump  ( if  not  on  farm)  to  the  point  of  use,  whether  in  natural  channels  or  in  artificial  ones,  such 
as  canals,  ditches,  and  laterals. 

Irrigation  Depletion  The  amount  of  diverted  water  consumptively  used,  beneficially  and  nonbeneficially,  in 
serving  a cropped  area.  It  is  the  gross  diversion  minus  return  flow. 

Irrigation  Requirement,  Crop  The  amount  of  irrigation  water  in  acre-feet  per  acre  required  by  the  crop;  it  is 
the  difference  between  crop  consumptive  use  requirement  and  effective  precipitation. 

JTU  (Jackson  Turbidity  Units)  The  JTU  is  a measurement  of  the  turbidity,  or  lack  of  transparency,  of  water. 

It  is  measured  by  lighting  a candle  under  a cylindrical  transparent  glass  tube  and  then  pouring  a sample  of 
water  into  the  tube  until  an  observer  looking  from  the  top  of  the  tube  cannot  see  the  image  of  the  candle 
flame.  The  number  of  JTU’s  varies  inversely  with  the  height  of  the  sample  (e.g.,  a sample  which  measures  2.3 
cm  has  a turbidity  of  1 ,000  JTU's  whereas  a sample  measuring  72.9  cm  has  a turbidity  of  25  JTU’s). 

Kilowatt  (kw)  The  electric  unit  of  power  which  equals  1 ,000  watts  or  1 .341  horsepower. 

Kilowatt-Hour  (kwh)  The  basic  unit  of  electric  energy.  It  equals  one  kilowatt  of  power  applied  for  one  hour. 
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Lagoon  A relatively  shallow  basin,  built  by  excavation  of  the  ground  and  diking,  for  the  purpose  of  treating 
wastes  by  storage  under  conditions  that  favor  natural  biological  treatment  and  accompanying  bacterial 
reduction. 

Land  Use  Primary  occupier  of  a tract  of  land  grouped  into  classes  with  similar  characteristics,  i.e.,  cropland, 
rangeland,  forest  land,  or  other. 

Load  Factor  The  ratio  of  the  average  load  over  a designated  period  to  the  peak-load  occurring  in  that  period. 
Man-day  Synonymous  with  angler-day  and/or  hunter-day. 

Major  Replacement  Costs  Costs  of  replacement  of  rehabilitation  of  major  structural  or  equipment  items 
within  the  project  life. 

Marina  A marine  development  having  moorages.  Other  facilities  may  be  available,  including  repair  facilities, 
bait,  tackle  and  general  supply  services.  Restaurants  and  hotels  or  motels  are  often  part  of  a modern  manna 
complex. 

Marine  Fish  All  fish  species  that  spend  their  entire  life  in  salt  water.  Includes  bottom  fish  such  as  flounder 
and  sole. 

Megawatt  (mw)  One  thousand  kilowatts. 

Megawatt-Hour  (mwh)  One  thousand  kilowatt-hours, 
mgd  Millions  of  gallons  per  day. 
mg/I  Milligrams  per  liter. 

Moorage  Facility  One  or  more  piers,  wharves,  tloats,  or  permanently  anchored  buoys  to  which  boats  .an  be 
secured  and  left  in  the  water  for  storage  purposes;  or  land  or  de  k storage  areas  used  with  hoists  or  inclined 
railways. 

MPN  (Most  Probable  Number)  In  the  testing  of  bacterial  density  by  the  dilution  method,  that  number  of 
organisms  per  unit  volume  which,  in  accordance  with  statistical  theory,  would  be  more  likely  than  any  other 
possible  number  to  yield  the  observed  test  result  or  which  would  yield  the  observed  test  result  with  the 
greatest  frequency.  Expressed  as  density  of  organisms  per  100  ml. 

Municipal  Water  The  municipal  category  includes  not  only  urban  domestic  water  use  but  also  those  othei 
civic,  commercial,  and  small  industrial  uses  which  are  typically  supplied  through  a municipal  distribution 
system  and  the  magnitude  of  which  is  related  to  local  population. 

Nonconsumptive  Nonconsumptive  uses  related  to  surface  water  only,  are  where  no  water  is  diverted  from  the 
confines  of  the  surface  water  source  area  or  channel,  where  the  waters  pass  over,  under,  around  or  through  an 
on-stream  project,  or  when  being  diverted  (effectively)  at  the  upstream  edge  of  a project  and  being  returned 
(effectively)  to  the  channel  at  the  downstream  edge  of  a project  It  is  considered  nonconsumptive  water  use 
when  water  diverted  from  a surface  water  source  is  returned  to  the  same  source  at  any  location  upstream  from 
the  point  of  diversion.  Transportation  losses,  evaporation,  and  seepage  are  not  considered  consumptive. 

Nonstructural  Measures  Measures  for  managing,  utilizing,  or  controlling  water  and  related  lands  without 
structural  development  to  achieve  the  desired  objective.  Such  measure's  include  Hood  plain  zoning,  flood 
warning  systems,  legal  restraints,  and  preservation,  as  well  as  the  more  common  land  management  measures. 
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Operation  and  Maintenance  Costs  Average  annual  costs  of  project  operation  and  normal  maintenance. 

Opportunities  Potential  developments  or  potential  utilization  capable  of  being  realized. 

Outdoor  Recreation  l eisure  time  activities  which  utilize  an  outdoor  setting. 

Outdoor  Recreation  Activity  A specific  leisure  time  action  or  pursuit  in  an  outdoor  environment. 

Outdoor  Recreation  Area  A land  and/or  water  area  where  outdoor  recreation  is  recognized  as  the  dominant 
or  one  of  the  major  resource  management  purposes. 

Outdoor  Recreation  Site  A tract  of  land  developed  for  specific  recreation  activities. 

Outdoor  Recreation  Unit  A facility  or  group  of  complementary  facilities  designated  to  accommodate  a family 
or  other  small  group. 

Outfall  A sewer,  drain,  or  conduit  from  which  sewage,  industrial  wastes,  or  drainage  is  discharged. 

Peak  Load  The  maximum  load  in  a stated  period  of  time.  Usually  it  is  the  maximum  integrated  load  over  an 
interval  of  one  hour  which  occurs  during  the  year,  month,  week,  or  day.  It  is  used  interchangeably  with  peak 
demand. 

pH  See  Hydrogen  Ion  Concentration.  The  neutral  value  of  pH  is  7.0.  Higher  values  indicate  an  alkaline 
solution  and  lower  values  indicate  an  acid  solution. 

Population  Equivalent  (PE)  The  average  daily  amount  of  BOD5  exerted  by  the  organic  waste  from  one 
person.  A value  of  0.1  7 pounds  of  BODj  is  normally  equated  to  one  PE. 

Potential  Pleasure  Boat  Mooring  Harbors  Harbors  under  this  category  are  sites  now  developed  for  pleasure 
boa!  moorages  or  having  physical  characteristics  suitable  for  this  use. 

Potential  Terminal  Facilities  Waterfront  open  space  that  is  suitable  for  waterborne  commerce  terminals  and 
generally  includes  water  area  out  to  the  pier  head  line  or  about  40  feet  depth  below  MLLW. 

Potential  Water  Transport  Oriented  Industries  Open  space  areas  suitable  for  water  transport-oriented  industry 
including  waterfront  land  not  required  for  terminal  facilities  and  inland  to  a maximum  of  about  5 miles  from 
possible  deep  water  transport  terminal. 

Potentially  Irrigable  Land  Land  having  soil,  topography,  drainage,  and  climatic  conditions  suitable  foi 
irrigation. 

ppm  Parts  per  million. 

Primary  Waste  Treatment  Hie  removal  of  settleable,  suspended,  and  floatable  solids  from  waste  water  by  the 
application  of  mechanical  and/or  gravitational  forces.  In  primary  treatment,  unit  processes  such  as 
sedimentation,  flotation,  screening,  centrifugal  action,  vacuum  filtration,  dissolved  air  flotation,  and  others 
designed  to  remove  settleable,  suspended,  and  floating  solids  have  been  used.  Generally,  a reduction  in 
dissolved  or  colloidal  solids  has  been  obtained  in  primary  treatment,  but  this  effect  is  incidental  and  not  the 
planned  purpose  of  primary  treatment. 


Public  and  Private  Marine  Facilities  Public  facilities  refer  to  marine  facilities  operated  by  public  agencies  such 
as  State,  counties,  cities,  and  ports  for  use  by  the  general  public.  Private  facilities  refer  to  marine  tacilities 
operated  for  profit  by  private  ownership.  They  are  available  for  general  public  use. 

Puget  Sound  Area  The  twelve  counties  in  northwestern  Washington  bordering  Puget  Sound  and  Adjacent 
Waters.  These  consist  of  Whatcom.  San  Juan  Island.  Skagit.  Snohomish,  King.  Pierce,  Kitsap.  Thurston,  Mason, 
Jefferson,  and  Clallam  Counties.  Only  Puget  Sound  and  adjacent  saltwaters  were  examined  with  reference  to 
marine  facilities  and  boating  demand.  Lake  Washington  was  included  as  an  extension  of  Puget  Sound. 

Range  Land  area  used  by  an  animal.  Most  common  reference  is  to  the  seasonal  ranges  (winter,  summer, 
fall/spring)  used  by  big  game  animals. 

Recurrence  Interval  The  average  number  of  years  within  which  a given  event  will  be  equaled  or  exceeded. 

Registered  Boat  An  undocumented  craft  propelled  by  an  engine  ol  more  than  10  horsepower,  used  on 
navigable  waters  of  the  United  States  and  registered  by  the  United  States  Coast  Guard,  as  requred  by  the 
Federal  Boating  Act  ot  1058. 

Rehabilitation  Chemical  treatment  of  a body  of  water  to  remove  undesirable  fish  populations,  followed  by 
restocking  with  desired  species.  Term  is  also  used  to  mean  renovation  of  land. 

Resident  Fish  Species  that  spend  their  entire  life  cycle  in  a fresh-water  environment. 

Reservoir  A pond,  lake  or  basin,  either  natural  or  artificial,  for  the  storage,  regulation,  and  contro’  if  water. 

Return  Flow  (Irrigation)  Irrigation  water  applied  to  an  area  which  is  not  consumed  in  evaporation  or 
^inspiration  and  returns  to  a surface  stream  or  ground  water  aquifer. 

River  Reach  Any  defined  length  of  a river. 

Runoff  That  part  of  the  precipitation  that  appears  in  surface  streams.  It  is  the  same  as  streamflow  unaffected 
by  artificial  diversions,  storage  or  other  works  ot  man  in  or  on  the  stream  channels. 

Runoff,  Average  Annual  -Average  of  water  year  runoff  in  inches  or  acre-feet  lor  the  total  period  ol  record. 

Salinity  The  relative  concentration  of  dissolved  salts  in  seawater  and  is  determined  by  various  methods  when 
compared  to  the  international  standard  of  Lau  de  Mer  Normale.  Usually  expressed  in  parts  per  thousand-0/00. 

Salmonid  Refers  to  cold-water  fishes  of  the  family  salmonidae.  Represented  by  the  salmon,  trout,  whitefish, 
and  chars  (such  as  Dolly  Varden  and  brook). 

Scrap  Fish  Pertains  to  marine  species.  Includes  all  mixed  fish  purchased  for  reduction  or  animal  teed  which 
dealers  have  not  separated  as  to  species.  Mostly  dogfish,  hake,  and  tomcod. 

Secondary  Treatment  The  removal  of  dissolved  and  colloidal  materials  that,  in  their  natural  state  as  found  in 
waste  water,  are  notamendable  to  separation  through  the  application  of  primary  treatment.  Secondary 
treatment  will  generally  reduce  the  BOD<;  of  sewage  by  85  percent. 

Sediment  ( 1 ) Any  material  carried  in  suspension  by  water  which  will  ultimately  settle  to  the  bottom  attei  the 
water  loses  velocity.  (2)  Fine  waterborne  matter  deposited  or  accumulated  in  beds. 
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Service  Areas  An  area  described  for  planning  purposes  whose  boundaries  would  include  the  future  population 
or  industrial  activities  which  could  logically  and  functionally  obtain  water  supply  and  waste  disposal  services 
front  a central  or  integrated  system  or  where  the  problems  are  so  interrelated  that  the  planning  should  be  done 
on  an  integrated  basis. 

Sludge  The  accumulated  settled  solids  deposited  from  sewage  or  industrial  wastes,  raw  or  treated. 

Storage  Water  naturally  or  artificially  impounded  in  surface  or  underground  reservoirs. 

Storage  Capacity,  Active  (Usable)  The  volume  normally  available  for  release  from  a reservoir  below  the  stage 
of  the  maximum  controllable  level  (total  capacity  less  inactive  and  dead  capacity). 

Storage  Capacity,  Dead  The  volume  of  a reservoir  below  the  sill  or  invert  of  the  lowest  outlet. 

Storage  Capacity,  Exclusive  Flood  Control  The  space  in  reservoirs  reserved  for  the  sole  purpose  of  regulating 
flood  inflows  to  abate  flood  damage. 

Storage  Capacity,  Surcharge  The  volume  of  water  in  a reservoir  between  the  designed  maximum  water  surface 
elevation  and  normal  pool  elevation  for  either  a gated  or  ungated  spillway. 

Storage  Capacity,  Total  The  total  volume  of  a reservoir  exclusive  of  surcharge. 

Stream  A general  term  for  a body  of  flowing  water.  In  hydrology,  the  term  is  generally  applied  to  the  water 
flowing  in  a natural  channel  as  distinct  from  a canal.  More  generally,  as  in  the  term  stream  gaging,  it  is  applied 
to  the  water  flowing  in  any  channel,  natural  or  artificial. 

Streamflow  The  discharge  that  occurs  in  a natural  channel.  Although  the  term  discharge  can  be  applied  to  the 
flow  of  a canal,  the  word  streamflow  uniquely  describes  the  discharge  in  a surface  stream. 

SWL  An  abbreviation  for  sulfite  waste  liquor,  a by-product  of  sulfite-type  pulp  and  paper  mills. 

Terminal  Facilities  The  area  of  piers,  wharves,  open  and  covered  storage  areas  used  for  waterborne 
commercial  cargo  and  passenger  service  together  with  mooring  areas  for  such  vessels. 

Tertiary  (Advanced)  Treatment  Selective  application  of  biological,  physical,  and  chemical  separation  process 
to  effect  removal  or  organic  and  inorganic  substances,  primarily  phosphorous  and  nitrogen,  that  resist 
conventional  treatment  practices. 

User-days  Of  general  recreation,  angling  and/or  hunting;  expressed  demand. 

Water-Related  Activities  Those  activities  that  are  water-based  or  enhanced  by  water. 

Watershed  A term  to  signify  drainage  basin  or  catchment  area. 

Water  Table  The  upper  surface  of  a zone  of  saturation.  No  water  table  exists  where  that  surlace  is  formed  by 
an  impermeable  body. 

Water  Transport-Oriented  Industries  Waterfront  and  other  lands  being  used  by  industries  that  require  or  gain 
a significant  advantage  by  nearness  to  water  transport  facilities.  Industries  of  this  type  are: 

Transportation  Equipment  Manufacture 
Primary  Metal  Manufacture 
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Chemicals  and  Allied  Products  Manufacture 
Petroleum  Refining  and  Related  Industries 
Paper  and  Allied  Products  Manufacture 
Wholesalers  With  Stocks,  Distributors 
Lumber  and  Wood  Products  Manufacture 
Stone,  Clay  and  Class  Products  Manufacture 
Warehousing  and  Storage 

Water  Yield  Runoff,  including  ground  water  outflow  that  appears  in  the  stream,  plus  ground  water  outflow 
that  leaves  the  basin  underground.  Water  yield  is  the  precipitation  minus  the  evapo-t  ran  spiral  ion. 

Zero  Damage  Flow  The  maximum  flow  a stream  can  carry  without  causing  overbank  How  and  damages. 
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